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/TNHE tumor of the subcutaneous glomus 
is a rare, but benign and interesting neo- 
plasm which most frequently occurs 

under the nails of the fingers and occasionally 
of the toes, though it has been found in numer- 
ous other locations of the upper and lower ex- 
tremities. It is characterized, clinically, by 
painful crises radiating from a small, bluish, 
tender, subungual or subcutaneous tumor and 
pathologically by a peculiar angioma-like 
structure, richly furnished with myelinated 
and unmyelinated nerve fibers. The tumor 
is perfectly benign, is removed with ease by 
surgical excision, and has never been known to 
recur. 

The tumor of the neuromyo-arterial glomus 
has been recognized as a distinct pathological 
entity only since the publication of Masson’s 
study in 1924. Since that time a number of 
reports have appeared in the French literature 
and an occasional report (one each) in the 
Spanish, English, and German literature. So 
far as we have been able to determine no such 
tumor has been reported, as such, in the Amer- 
ican literature. It is not at all improbable, 
however, as Greig has suggested that the 
tumor has been recognized by its peculiar 
clinical characteristics and confounded with a 
neurinoma under the name of painful sub- 
cutaneous tubercle, while pathologically it has 
gone under the designation of angioma, peri- 


thelioma, angiosarcoma, false neuroma, etc. 
The ordinary laboratory methods in preparing 
and staining sections with hematoxylin and 
eosin would not demonstrate certain of the 
variable peculiarities of these tumors. The 
peculiar clinical history gives the necessary 
clue, since it is absent in the case of the usual 
angiomata and neuromata. 


The following history illustrates many of the sa 
lient features of the tumor. 

J. M., Passavant Memorial Hospital, No. 15666. 
The patient, a male 56 years of age, had entered the 
hospital for surgical treatment of a Dupuytren’s 
contracture. While convalescing from the operation 
he requested that a small tumor be excised from the 
left knee. He stated that the lesion had been present 
for 37 years and followed a bicycle accident in which 
he had struck the knee on a steel rail. He sustained 
a very painful contusion without, however, any lacer 
ation of the skin and without any infection subse- 
quently. The acute symptoms subsided under mas- 
sage and a liniment, but 1 week following the first 
injury he fell striking the same knee. Following this 
injury, the spot was very sensitive and painful for 
many weeks. After the acute symptoms had sub- 
sided a small bean-sized mass remained. This mass 
or tumor was extremely sensitive and tender as well 
as spontaneously painful. During periods of pain 
the patient thought the tumor was more blue than 
during quiescent periods. If the tumor was struck 
there was a sensation in it like a bee sting, and 
occasionally on standing erect there would be a 
sticking sensation in it. There had been no increase 
in size of the tumor since its development; however, 
the patient had been able to reduce its size by mas- 


‘From the Department of Surgery and the Institute of Neurology, Northwestern University Medical School. Read at the clinical meeting 
of the Chicago Surgical Society, February 2, 1934. 
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sage or pressure. If the skin was drawn taut over it, 
the tumor would appreciably diminish in size, only 
to regain its original dimensions within 24 hours. 


Examination revealed a small, bluish dis- 
coloration resembling a thrombosed vessel just 
beneath the skin over the lower and lateral 
border of the left patella. The area was only 
slightly raised and palpation revealed a small 
mass about 3 millimeters long, elastic in con- 
sistency and movable in all directions in the 
subcutaneous tissues. It was evident that we 
were dealing with an unusual tumor, one hav- 
ing some of the characteristics in appearance 
of an angioma and in clinical symptoms of a 
peculiar neuroma. There was, however, some 
definite physiological activity of the mass, 
periodic engorgement, compressibility with 
slow return to normal size, which did not quite 
fit in with either diagnosis. Despite the unu- 
sual location a tentative pre-operative diag- 
nosis of a tumor of an arteriovenous glomus 
was made. 

Under local anesthesia the skin and subja- 
cent tumor was excised by Dr. Allen B. 
Kanavel. Grossly the tumor was bluish red in 
color and definitely demarcated from the sur- 
rounding tissues (Fig. 1), and although its 
superficial surface seemed to be attached to the 
subcutaneous fat, the deep surface separated 
easily from the underlying tissues. There was 
seen a long thin vessel in the subcutaneous 
tissues over the patella which ran from above 
downward under the tumor to end in its lower 
pole. 

The recovery following the operation was 
uneventful. Immediately following the ex- 
tirpation of the tumor the patient stated that 
all the subjective sensations described above 
had completely disappeared. 

Microscopic examination demonstrated that 
we were dealing with a tumor with unusual 
histological structure, resembling that of a 
cavernous hemangioma, but with certain dif- 
ferences which at once confirmed our sus- 
picions that we were dealing with a glomal 
tumor. 

The tumor which measured approximately 
5 millimeters in its largest diameter was situ- 
ated in the subcutaneous tissue (Fig. 2). It 
was surrounded by several layers of loose 
collagenous connective tissue fibers which, 
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however, were not condensed into a detinite 
capsule. 

It contained numerous smaller and larger 
blood vessels, from small capillaries up to a 
size of 2 millimeters in diameter. They were 
lined with a single layer of endothelium, mo-tly 
flat, elongated cells which also assumed rovind 
or cuboidal shapes. Separated from this en- 
dothelium by a few fine connective tissue 
fibers there followed a stratum of sev ral 
layers of different cell types. In the minovity 
of the vessels, this outer cellular wall was ¢ m- 
posed of elongated cells with oval nuclei (: ig. 
3). In most of the others it consisted of sev ral 
layers of large epithelioid cells with an ova or 
round, well staining nucleus containing on. or 
two sharply defined nucleoli. The cytopl: sm 
of these cells remained clear and stained © \ly 
faintly with eosin. Intermingled with t! -se 
epithelioid cells were smaller, more spi ‘le 
shaped forms (Fig. 4). Their elongated nu lei 
were darkly stained with hematoxylin or 
cresylviolet and from the scanty cytopla:in, 
processes were seen streaming from both poies 
of those ceils. Occasionally one might obsei ve 
epithelioid cells embedded in a homogenevus 
matrix, a picture resembling somewhat carti- 
lage formation. 

In sections stained with Perdrau’s method 
(Fig. 5) or van Gieson’s method one saw a 
dense meshwork of fine fibers which encapsu- 
lated the epithelioid cells and which also 
formed coarser strands of fibers between the 
different vessels. In silver stained prepara- 
tions (Davenport’s method) one detected be- 
tween the connective tissue fibers isolated 
myelinated and unmyelinated nerve fibers 
(Fig. 6). They entered between the epithe- 
lioid cells and could be seen streaming toward 
the inner wall of the blood vessels. Occasi:n- 
ally one found endings in the form of small 
buds or a branching out into a fine meshwork 
(Fig.6,aandb). At the outer periphery of ‘he 
tumor a large nerve fascicle was seen con- 
posed of myelinated and unmyelinated fib: 's. 

The tumor was a somewhat bizarre cop, of 
a glomus coccygeum, or of the neurom. o0- 
arterial glomus (Fig. 8) of the subungual ‘\s- 
sue, or of the subcutaneous tissue of ‘he 
extremities. Those formations represent a e- 
nous-arterial anastomosis (von Schumacl 'r, 
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MASON AND WEIL: 
(.osser, Masson) which is characterized by 
{presence of large epithelioid cells replacing 
i .« media of the vessels, such as have been 
éescribed in our tumor (Fig. 4). The signifi- 
«nce of these cells has been frequently dis- 
«ssed. Older authors considered them to be 

ndular cells and accordingly thought the 

mus coccygeum to be a gland with internal 

retion. Others described them as embry- 
o1ic smooth muscle cells which were able to 
contract, thereby decreasing the lumen of the 
\essels. Since Krompecher’s histological and 
«mbryological studies of the human glomus 
coceygeum it appears more probable, however, 
that they are embryonic rests of angioblasts, 
mesenchymal derivatives, which have ad- 
vanced to the stage of elastoblasts. They do 
not form smooth muscle fibers and they are 
not contractile, but they form on their sur- 
face an elastic membrane, which is continuous 
with the membrane of the neighborhood cells. 
Such a meshwork surrounding the epithelioid 
cells in our tumor could well be demonstrated 
in sections stained with Perdrau’s method 
(Fig. 5). It lends support to K.rompecher’s 
theories. 

The condensation and homogeneous stain- 
ing of the tissue surrounding the epithelioid 
cells producing the picture of cartilage forma- 
tion and which has been described above, has 
also been seen by former investigators in the 
wall of normal arteries and has been found by 
Masson in his tumors of the neuromyo-arterial 
glomus. 

The second type of cells intermingled with 
the epithelioid cells; the dark staining cells de- 
scribed above (Fig. 4) sending out processes at 
both poles have suggested ganglion cells to 
some observers. However, we were not able 
to stain these cells and their processes promi- 
nently in silver preparations, though at the 
same time myelinated and unmyelinated nerve 
fibers were well outlined in other places of the 
same section. It is possible, therefore, that 
those cells are merely somewhat darker stain- 
ing, shrunken smooth muscle fibers. 

In summary one may state that the tumor 
described is a hyperplastic glomus which is 
differentiated from the normal structure by 
its abundance of epithelioid cells and the ab- 
sence of regularly arranged layers of smooth 
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lig. 1. Gross appearance of tumor normal size. Sketch 
showing the under surface of the skin with the subcutaneous 
fat within which the tumor lay embedded. The lower pole 
(at right) and the superficial surface were attached to the 
subcutaneous tissues, whereas the upper pole and the deep 
surface were but slightly attached. Coursing from above 
downward deep to the tumor was a long, thin blood vessel 
which ended in the lower pole of the tumor. 


muscle fibers. Since it arises from a normally 
present structure one should classify it rather 
as an hamartoma or a hyperplasia than as a 
blastoma. 

Such formations have been occasionally de- 
scribed in the literature though, as herein 
pointed out already, frequently under a dif- 
ferent histological diagnosis. 

Attention was originally directed to these 
tumors by a report of a case by Barré, in 1920, 
of extensive and violent sympathetic disturb- 
ances caused by a small subungual tumor of 
the left middle finger. We are indebted, how- 
ever, to P. Masson, of Strasbourg, for a careful 
study of the histology of the tumor and for the 
identification of its source. Since the publi- 
cation of Masson’s first paper in 1924 a num- 
ber of other cases have been reported so that 
up to the present time 27 cases are recorded in 
the literature. To this group of 27 (which 
with this case can be brought up to 28) we 
have added 6 further cases (1 reported by 
Kolaczek in 1878 in his monographic contribu- 
tion on angiosarcoma, 2 reported by Kraske in 
1880 and 1887, respectively, also as angiosar- 
coma following the lead of Kolaczek, 2 of 
Barré’s cases reported in 1922, and Carsten- 
sen’s case of subungual angiosarcoma reported 
in 1927) which are probably the same type of 
tumor. Greig in 1928 reported 3 personal 
cases and collected reports of 15 others. He 
made the suggestion that it seemed probable 
that many instances of the subcutaneous pain- 
ful tubercle mentioned especially by the older 
surgeons were in reality tumors of the neuro- 
myo-arterial glomus and recorded a number of 
such cases reported in the Edinburgh Medical 
Journal during the past century. We have 
made no attempt to collect case reports of 
subcutaneous painful tubercle, but there is no 





Fig. 2. Section through tumor, subcutaneous tissue, and 


epidermis. Demonstrates the vascular structure which is 
separated from the environment by a loose capsule of con- 
nective tissue fibers. Cresylviolet stain. 12. 


doubt that such a study would be rewarded by 
the finding of many glomal tumors. 
DaCosta’s description of painful subcuta- 
neous tubercles certainly coincides in many 
respects with the clinical picture of these 
tumors. ‘Violent pain occurs in paroxysms 
and radiates over a considerable area of which 
the tubercle is the center. These paroxysms 
may occur only once in many days or many 
times in one day. Pain is always developed by 
pressure and may be linked with spasm. 
Nerve fibrillz are now known to exist in these 
tubercles, a fact which was long denied.” 
The clinical history and physical findings in 
instances of tumors of a subcutaneous glomus 
are almost always the same so that once seen 
the condition should be easily recognized. 
The patient may or may not give a history of 
trauma. If such a history is given the imme- 
diate effects of the injury will have subsided 
before the symptoms of the tumor appear. 
The onset is characterized by attacks of pain 
limited to a certain area of skin or to a finger 


1 Chandelux, in 1882, carefully reviewed the question of painful subcu- 
taneous tubercle and studied four tumors histologically. The technical 
means at his disposal were of course crude in comparison to those at our 
command today and much would have escaped his notice. He did, how- 
ever, succeed in demonstrating nerve fibers in several such tumors, and 
noted the increased vascularity in one. Some he thought were cavernous 


angiomata and he remarked that Paget and others had noted that during 
crises of pain some of the tumors became blue or violet. 

Vincent (1900) in a study of painful subungual tumors reports a num- 
ber of cases, several of which might well have been glomal tumors. 
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Fig. 3. Section through tumor to demonstrate the 1 
merous blood vessels of different shapes which are lined 
a flat endothelium and surrounded by the epithelioid c« 
described in the text. Cresylviolet stain. 115. 


tip. These painful attacks occur in cris 
which as time goes on become more and mo 
frequent and more and more severe. At tl 
onset there is usually no visible lesion, bu: 
later a bluish nodule makes its appearance a‘ 
the site of the pain. If the tumor is locate: 
under the nail the pain is especially excrucia' 

ing and may and often does radiate up the 
arm to the neck and face and may even in 

volve the whole side of the body. The pain is 
described as lancinating or stabbing, like « 
sewing machine needle passing through the 
finger (Barré), or it may be burning. Not in 

frequently it is worse at night. In some in 

stances relief may be obtained by immersion 
of the hand or part in warm water and in 
some instances cold affords relief. Touch or 
pressure of the nodule sets off a crisis so that 
the patient comes to “live in terror of th: 
tender spot” and if the lesion is on the han« 
the use of this member may be much impaired 
The patient may be nearly driven to distrac 
tion, the painful paroxysms may interfe1 
with sleep, the general health may suffer, man 
pounds in weight may be lost (25 kilograms i 
a patient of Bonnet’s), and life may be mad 
so unbearable that suicide may be conten 
plated. The pressure of clothing over the spx 
may set up a paroxysm and in the case « 
thigh tumors the patient may carry the han 
in the pocket to protect the tumor from trat 
ma (Prodanoff). So severe may the sym] 
toms be that in a case of Barré’s a diagnosi 




















cord tumor was seriously considered. Curi- 

sly enough in Picard’s case the patient did 

t complain of any pain. Changes in tem- 

rature such as passing from a warm room to 

e cold outdoors may initiate a crisis, while 

urmth may alleviate the pain. 

Upon examination (in case of the subungual 

mor) there will be seen beneath the nail a 

nall bluish discoloration, while the nail itself 

ay be raised and more convex than normal. 

here may be a slight linear deformity of the 
ail distal to the tumor. An X-ray examina- 
ion of the finger may show a definite indenta- 
‘ion of the distal phalanx. If the tumor lies 
eneath the skin there will be found a smooth, 
rounded, bluish mass under the normal skin. 
j)uring painful crises the color of the tumor 
may deepen (Greig) and become more blue. 
(he subcutaneous tumor may look and feel 
like a small thrombosed varix. There may be 
a slight rise in the local temperature of the 
part affected. In a case described by Masson 
there was a Horner’s syndrome on the same 
side as the tumor.! 

There is nothing of any particular signifi- 
cance known concerning the general etiologi- 
cal factors in this tumor. In about 4o per cent 
(36.2 per cent of cases in which the informa- 
tion is given) of the cases there has been a 
history of trauma, while in the remaining 
ones the onset has been spontaneous. The 
condition is about equally distributed between 
the two sexes (18 female, 14 male, 2?) and the 
ages of the patients vary from 18 to 82 years. 
The condition has been present for from 6 
weeks to 37 years before the correct treatment 
has been instituted, though many patients 
have sought relief in vain for many years. 

With one exception all of the glomal tumors 
so far reported have been located on the ex- 
tremities. Of 34 cases of tumors in 21 in- 
stances the tumor was located on the upper 
extremity; 1 was located over the acromion; 
11 on the lower extremity; and in 1 instance 
the location was not given. Of the 21 involv- 
ing the upper extremity 17 were on the hand 
and of these 14 were subungual,” 1 involved 
the palmar surface of a finger, 1 the dorsal sur- 


' Masson states that complete cure followed the removal of the tumor 
but does not definitely state that the Horner’s syndrome disappeared 

* The subungual tumors were pe as follows: thumb, 2; index, 3; 

middle, 3; ring, 2; and little finger, 2; ?, 2; left hand, 7; right, 4 Fi & 
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Fig. 4. Higher magnification of a blood vessel, demon 
strating the endothelial lining and the surrounding epithe- 
lioid cells with their large, oval, darkly stained nuclei and 


nucleoli and the faintly stained cytoplasm. Notice the 
scattered, dark staining, spindle shaped cells with processes 
radiating from both poles. Light green-fuchsin-iron hema- 
toxylin stain (Masson’s triple stain). 465. 


face of the left index finger close to the nail, 
and 1 lay in the palmar fascia. Of the 4 
others affecting the upper extremity, 3 were 
on the forearm and 1 was at the insertion of 
the deltoid muscle. Of the 11 on the lower 
extremity, 6 were on the thigh, 3 on the leg, 1 
under the nail of the great toe, and 1 on the 
sole of the foot.* Statistics show a slight pre- 
dominance of the left side—13 left and 11 
right in 24 instances in which the information 
is recorded. 

The tumor, grossly, forms a soft, pink, 
fleshy, well defined, usually elongated mass, 
varying in diameter from 1 to 5* millimeters 
and in length from 3 to 12 millimeters, located 
wholly or in part in the cutis vera or in the 
subcutaneous tissues. Not infrequently a 
small circular opening, the central artery, is 
seen in the under surface. The tumor may be 
easily shelled out of the surrounding tissues, 
and if it is subungual is seen to lie in a definite 
shallow concavity beneath the nail, though it 
is not usually possible to demonstrate a defi- 
nite capsule. If a capsule is present it is proba- 
bly developed as a secondary reaction of the 
surrounding tissues, as suggested by Martin 

3 Of thé 21 on the upper extremity there were ro on the left side and 6 
on the right, in 5 the side was not designated. Of the rr on the lower 


extremity 3 were left and 5 were right, while in 3 this information was 
not given, 
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Fig. 5. 


Section through tumor to demonstrate the abundant argyrophil mesenchymal fibers 


which surround the epithelioid cells and which form strands of coarser fibers in the spaces 


between two vessels. Perdrau’s stain. 


and Dechaume, and is not infiltrated by the 
tumor. If the tumor is subungual the bone of 
the distal phalanx may be indented but is 
not invaded. Neighboring pacinian corpuscles 
may be flattened and compressed. 

The microscopic picture of these tumors re- 
sembles more or less closely that given of our 


own case. Masson described two types of 
vessels differentiated by the cells which form 
their walls. In the first type a layer of well 
defined, smooth muscle fibers follows the en- 
dothelial lining and the thin band of the under- 
lying connective tissue fibers. They pass grad- 
ually through transitional forms to epithelioid 
cells. In the second type, the more numerous, 
the inner layer of smooth muscle fibers is ab- 
sent and the circular ring of connective tissue 
is directly bordered by layers of epithelioid 
cells; and, only occasionally, are isolated rami- 
ficated smooth muscle fibers seen intermingled 
with these epithelioid cells. The histological 
pictures of our own case give a good illustra- 


X 300. 


tion of this second type of blood vessels (Tig 
4). Surrounding the cellular vessel wall is 
a loose connective tissue containing numerou: 
myelinated and unmyelinated nerve fibers 
Masson states that these nerve fibers show 
intimate connections with the epithelioi< 
cells. We could not convince ourselves tha‘ 
such pericellular or endocellular endings ex 
isted in our tumor. We found free endings be 
tween the epithelioid cells or endings in th 
form of bulbs or fine meshworks, but we did 
not see a direct continuation of cellular proc 
esses with unmyelinated nerve fibers as de 
scribed by Masson. 

The relative amount of smooth muscl 
fibers, of blood vessels, or of nervous element 
may have been the decisive factor, in forme 
cases, in leading to the diagnosis of myomza 
hemangioma, or even neuroma. Dupont ha 
pointed out such varying histological picture 
in an analysis of three subcutaneous glomu 
tumors. The presence of the epithelioid cell 
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strate myelinated and unmyelinated fibers. a, In the lower part of the 
figure within the lightly stained area two myelinated nerve fibers are 
seen crossing at right angles. In the left upper part several fine un 
myelinated fibers are seen next to a broader unmyelinated fiber which 
ends in a fine meshwork (X1100). b, Higher magnification of the un- 
myelinated fibers and the nerve ending described in a. Photograph was 
retouched in order to bring out the finer details of the nerve endings 
(X1100). c, Two fine unmyelinated fibers ending in bulbs. The first 
impression is that the right fiber is the continuation of a fine process 
of the epithelioid cell next to it. On closer examination it is found, 
however, that the unmyelinated fiber is only adjacent to this cell and 











Fig. 6. 
Davenport’s method for nerve fibers, to demon- 


Sections through tumor stained by 


forming the thickened wall of the vessels, 
however, should be decisive in making the 
histological diagnosis. 

While all authors agree that these tumors 
are an arteriovenous anastomosis and hyper- 
trophies of normal structures, there is no 
agreement as to the significance of the nerve 
fibers and their endings. Alvarez Cascos and 
Costero look upon the tumor as of vascular 
and epithelial origin. They do not believe 
that the nerve elements form an integral part 
of the tumor tissue, but assume that they are 
normal nerve fibers which only accidentally 
have been entangled with the tumor. On 
the other hand, the presence of nerve fibers 
and endings in the form of bulbs and fine 
meshworks in our own tumor is in line with 
the assumption of Masson and others that the 
nervous elements form an integral part of the 
tumor which has to be considered as a unit of 
vascular and nervous elements. 

Such an assumption will dominate our con- 
ception of the physiological function of the 
normal glomus. Its significance is somewhat 


continues its course beyond. 
bring out the finer details of the nerve endings (X 1600). 


Photograph was retouched in order to 


obscure. From its structure it is apparent that 
it has something to do with the circulation of 
the part. Sucquit has suggested that it main- 
tains a constant capillary pressure, while 
Hoyer and Bouceret believe that it acts in the 
maintenance of a constant local temperature, 
a conclusion which is suggested by the fact 
that Grosser was unable to find these struc- 
tures in reptiles. Grosser suggested that the 
glomus under the control of the pacinian cor- 
puscles regulated the interstitial pressure; a 
view to which von Schumacher subscribed. 
Masson also felt that the close relationship of 
the pacinian corpuscles was of significance, 
and that they exerted a controlling action over 
the glomus. 

Whether or not there exists any func- 
tional relationship between the digital glom- 
era and the glomus coccygeus certainly a 
morphological similarity exists, and Masson 
notes that the tumors which reproduce most 
nearly the structure of the coccygeal glomus 
are not those of the coccygeal glomus itself, 
but those of the digital glomus. 





Fig. 7 
mus. The dermal artery, A, gives off an afferent glomus 
artery, Ag, which immediately divides into four neuro- 


. Schematic reconstruction of a subcutaneous glo- 


muscular arterioles. The elastica, e’, of the afferent ar- 
teriole disappears as soon as the arteriole enters the glomus, 
at which point the lumen becomes narrower, while the walls 
become thicker, due to an increase in smooth muscle fibers, 
mc. The endothelial cells lining the vessels become appar- 
ently more numerous and ovoid or even cuboid in shape. 
Outside the layer of smooth muscle fibers, mc, lies a neuro- 
muscular layer, mm, containing peculiar smooth muscle 
cells poor in fibrils, and other cells without fibrils. Within 
this layer is found a network of unmyelinated nerve fibers 
with which in Masson’s opinion many of the cellular proc- 
esses from the neuromuscular layer are in direct continuity 
thus indicating that certain of the neuromuscular cells are 
in reality ganglion cells. An hypothetical connection exists 
between myelinated nerve fibers, 7? and the perivascular 
network. Afferent vessels (capillaries), c, leave the glomus 
vessels to enter the skin vessels. The arteriole, a, with its 
rich perivascular network has a marked resemblance to the 
organ of Ruffini. (Copy from P. Masson, Le glomus 
neuromyo-artériel des regions tactiles et ses tumeurs. Lyon 
chir., 1924, xxi, 257. Figure 6.) 


The definite physiological effects of these 
tumorsis well illustrated in the case of Paulian, 
Stefan-Popescu, and Marinesco-Slatina. There 
was a small subungual tumor of the right mid- 
dle finger which was associated with the typi- 
cal painful crises, but besides this there were 
increased feeling of warmth and increased 
perspiration over the whole right side of the 
body. Measurements of local temperature of 
the hand and forearm on each side showed an 
increase of from 0.5 to 2 degrees centigrade 
of the affected side over the normal side. 
These variations disappeared following opera- 
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tion. André’s case showed muscular atrophy 
of the thigh, increased knee jerk on the in- 
volved side, some slight lessening of cutaneous 
sensibility, and lowering of the local tempera- 
ture. 

In this connection it should be emphasized 
that in our case compression of the tumor, or 
in other words emptying of the blood vess«|s 
was immediately followed by the disappe: r- 
ance of the feeling of intense pain. Refilli ig 
of the vessels, indicated by the reappeara: 
of the bluish color of the tumor brought ba 
again the painful sensation. Such obser\ :- 
tions suggested the idea that the pressi e 
exerted by the extended blood vessels up: .n 
the nervous end-organs described was 1 \t 
conceived centrally as pressure but was p:\ 
verted into a sensation of pain, penetrati 
through the threshold of the normally su 
conscious level of such stimuli. No pacini 
corpuscles or other end-organs could be «| 
tected in the immediate environment of tie 
tumor—the subcutaneous tissue which ha 
been removed during the operation. This |: «| 
us to the hypothesis that the sensation of pain 

it 
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originated within the tumor itself and was n: 
produced by a pressure of the enlarged bloo 
vessels upon neighboring sensory end-organs. 

The diagnosis of the glomus tumors should 
be easily made or at least suggested by a his 
tory such as has been outlined. It would not 
seem unlikely that with the recognition of this 
type of tumor many unexplained cases oi 
neuralgia and causalgia will find an explana 
tion, as witness especially the instances re 
corded by Barré. Particularly of interest is 
the case in which the patient herself had noted 
no tumor and was even unaware of a very 
definite ‘trigger zone’’ which set off the pain 
ful crises. In instances of the definite cutan- 
eous tumors in which the pain is known to 
arise the diagnosis should be made at lea 
tentatively if the condition of glomal tumor 
kept in mind. 

The subungual tumors and other subungu: | 
conditions which may be confused, seldom 
ever present the painful crises or exquisi': 
tenderness which characterize glomal tumor.. 
The acute or chronic infections would seldo 
come into consideration. The subungu 
hematoma with a definite history of traun 
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aid acute onset does not present the painful 
p. roxysms, while the pain which is present is 
di tinctly worse on the first day and then 
dually but surely diminishes. The diffuse 
c oration of a large area of subungual tissues 
a: 1 the gradual changes in the color, along 
y th the fact that the blood slowly approaches 
ti: tip of the finger as the nail grows are suffi- 
cnt to distinguish this condition from glomal 
t. nor. A glomal tumor may follow a crush- 
i) s injury to the finger tip, but if it does the 
p:in and hemorrhage from the original trau- 
na have usually disappeared before the symp- 
toms start, and the symptoms have usually 
been present for a long time before the tumor 
becomes visible. Once the tumor is visible the 
discoloration remains at the same spot of the 
nail bed and does not migrate with the growth 
of the nail. 

Dupuytren’s exostosis produces a bony 
subungual tumor usually of the great toe, 
which displaces the nail. It causes pain but 
does not lead to the typical paroxysms of glo- 
mal tumor. An X-ray examination will of 
course show the exostosis. The X-ray in case 
of a glomal tumor will frequently reveal a 
small, shallow depression in the distal phalanx. 

The subungual fibroma again does not cause 
paroxysms. The subungual epithelioma and 
melanoma may also come into consideration; 
both of these, however, lead to ulcerative 
lesions without again the typical crises of 
pain. 

The subungual angiosarcoma reported by 
Kolaczek and Kraske and later by Carstensen 
we believe, as does Hopf, is really the glomal 
tumor. The clinical history of the angiosar- 
comata is identical with that of glomal tumor 
and the histological descriptions which have 
been published would certainly coincide with 
certain varieties of the angioneuromyoma of 
Masson. 

The treatment of the glomal tumor is simple 
excision of the tumor mass. No known medi- 
cal treatment has any lasting effect upon the 
pains. Temporary relief may be obtained in 
case of the subungual tumor by cutting a 
wedge shaped section from the nail over the 
tumor or by scraping or shaving off the nail 
over the tumor. The pain, however, returns 
as the nail again grows over the tumor mass. 


MASON AND WEIL: TUMOR OF A SUBCUTANEOUS GLOMUS 
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Fig. 8. Drawing of a section through a normal subcu- 
taneous glomus stained with the triple stain. The section 
is through the first bifurcation of the afferent artery, .(g, 
indicating the first two branches. e, Indicates the disap- 
pearing internal elastic membrane of the afferent artery. 
a, a’, a’’, and a’”’ indicate an apparent subdivision into 
small lobules, each of which corresponds to a distorted and 
not ramified glomus artery. ce, Epithelioid cell; 7, un- 
myelinated perivascular network. c, Efferent capillaries; 
m, myelinated nerve fibers; s, sweat glands; d, cutaneous 
collagenous fibers. (Copy from the same article as in Fig- 
ure 7—-Figure 8 of Masson’s publication.) 


The tumor can be removed under a local anws- 
thetic though it has been noted (Barré) that 
the tumor is difficult to anesthetize and ma- 
nipulations during removal may occasion great 
pain. In a few instances the terminal phalanx 
has been amputated to remove the subungual 
tumor under the impression that a sarcoma 
was present. However, since in no instance 
has a glomal tumor been known to metasta- 
size or to recur after complete removal, this 
radical procedure is not necessary. Some 
slight deformity of the nail may result from 
the operation, but this is not a serious compli- 
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cation and is more than compensated for by 


the 


immediate relief of symptoms. 


PROGNOSIS 


In the 34 cases upon which this report is 
based simple local removal was practiced in 24 
and amputation of the finger or distal phalanx 
in 3. In 5 cases the nature of treatment is not 
known, though it was probably local excision. 


In 


one case no treatment was instituted. 


Twenty-seven of the cases have been followed 


for 


a longer or shorter time. In all but one, 


relief of symptoms was immediate, and in 
none has a recurrence been reported. In one 
instance (Lortat-Jacob) the finger was still 
painful, but it was only a short time after 
operation and there has been no further report 
of the outcome in this case. 


SUMMARY and CONCLUSIONS 


A small subcutaneous tumor of the knee has 
been described which developed 37 years pre- 
viously following an accident. Ever since the 
onset this tumor was extremely sensitive and 
tender as well as spontaneously painful. Fol- 
lowing extirpation of the tumor these sensa- 
tions disappeared completely. 

Microscopically the tumor was recognized 
as a hyperplastic glomus similar in its struc- 
ture to the tumors of the neuromyo-arterial 
glomus which had been first described by 
Masson in 1924. 
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COSTAL CHONDRO- 


J. DEWEY BISGARD, M.D., OMaAna, NEBRASKA 


ry «© \HE constant failure (in a series of 19 

A . . 

+ cases) of dechondralized portions of the 

% thoracic wall to regain normal pre-ope- 
rai ve skeletal rigidity led to an investigation 
of reparative costal chondrogenesis. From 
this investigation it was apparent that the 
costal perichondrium has relatively slight 
chondrogenetic function, and that skeletal 
rigidity after resection of cartilages can be ob- 
tained only by artificial means such as the en- 
gralting of bone. 

In the 19 patients observed clinically costal 
cartilages had been resected from 6 months to 
2 years previously. 

1. In 8 cases they were resected to gain the maxi- 
mum collapse of the thoracic wall from thoracoplasty 
necessary to close the very large tuberculous pul- 
monary cavities. This degree of collapse was ob- 
tainable only by the resection of all skeletal tissue 
sheltering these cavities, and this included total re- 
section of the upper three or four costal cartilages 
and in two instances a portion of the sternum as well 
as the ribs overlying the cavities. In each instance 
a wide posterolateral thoracoplasty was supple- 
mented by the anterolateral operation described by 
Alexander’ in his treatise on the problem of closure 
of these very large cavities. 

2. In 4 cases costal cartilages were removed to 
gain an exposure of the heart and mediastinum. 

3. In 5 cases resections were done to eradicate tu- 
berculous or pyogenic chondritis. 

4. Massive resections were done in 2 cases with 
neoplasms involving the cartilages. 


In all of these cases the failure of the an- 
terior wall to regain rigidity not only perma- 
nently deprives the underlying viscera of 
skeletal protection but also permanently per- 
mits paradoxical motion of the dechondralized 
area. If paradoxical respiration occurs over 
a large surface as it did in one case (extensive 
resection of a neoplasm) a moderate degree of 
cardiorespiratory embarrassment ensues. ‘The 
pliable anterior wall after anterolateral thora- 
coplasty also complicates collapse therapy. 
It makes it impossible to maintain the desired 
compression of the underlying cavernous lung 


‘Alexander, John. Special considerations relating to surgical closure 
of large upper lobe tuberculous cavities. J. Thoracic Surg., 1932, ii, 123. 
, 


1From the Department of Surgery, University of Michigan. 


without applying pressure (probably indefi- 
nitely) by means of an especially constructed 
brace and pressure pad. 


EXPERIMENTAL OBSERVATIONS 


To investigate the cause of failure of the 
dechondralized portions of the thoracic wall 
to regain skeletal rigidity and to obtain a 
method by which it could be restored, a group 
of experiments was carried out on 6 dogs. 
Since each dog was the subject of two or 
more experiments a logical presentation of the 
investigation makes it necessary to discuss the 
individual experiments in group sequence fol- 
lowed by protocols of procedures carried out 
in each animal. 

In all experiments total costal cartilages 
were resected subperichondrially and the peri- 
chondrial flaps were sutured together to re- 
construct a tube which was either left empty 
or contained periosteal, osteoperiosteal, or 
simple osseous grafts. The animals were 
killed at various intervals and the anterior 
half of the thorax was removed en masse for 
roentgenological and for gross and micro- 
scopic study. 

Experiment 1. Simple dechondralization. In each 
of 3 adult dogs one entire costal cartilage was re- 
sected subperichondrially and cancellous bone of 
both the sternum and the rib was exposed. Empty 
perichondrial tubes were reconstructed with a few 
interrupted sutures. The wounds healed by first 
intention and throughout the period of observation 
there remained slight depressions corresponding to 
the areas from which the cartilages had been re- 
moved. ‘These depressions moved paradoxically to 
a slight extent with respiration and did not offer the 
normal resistance of cartilage to pressure. 

The animals were killed 44, 93, and 112 days after 
operation and the anterior thoracic walls were re- 
moved for study. In no specimen was there palpable 
evidence of regenerated cartilage. Extending from 
the bulbous end of the rib to the sternum, there was 
a ribbon of very pliable dense fibrous tissue measur- 
ing 2 to 3 millimeters in thickness. In the roentgeno- 
grams as illustrated in Figure 4, 2 this tissue cast a 
shadow of no greater density than soft tissue. Mi- 
croscopically throughout its entire extent the tissue 
consisted of a layer of fairly dense fibrous tissue 








Fig. 1. Dog 70G. 
anterior half of the thoracic wall 101 days after operation. 
(1) The second right cartilage and adjoining 6 centimeter 


Postmortem roentgenogram of the 


segment of the rib were resected. Note absence of a sha- 
dow of greater density than soft tissue. (2) Second left 
cartilage resected and replaced by small segmental costal 
transplants without periosteum. Note complete fusion of 
individual grafts and fusion of the grafts with the sternum. 
The union between rib and grafts casts a shadow of less 
density. (3) Fourth right cartilage and adjoining 6 centi- 
meter segment of rib were resected; cartilage replaced by 
small costal grafts devoid of periosteum. Individual grafts 
have fused together and with the sternum; rib incompletely 
regenerated. 


approximately three or four times thicker than nor- 
mal perichondrium. Interspersed at widely separated 
intervals, as illustrated in Figure 2, there were small 
nests of cartilage cells giving rise to very small areas 
of newly formed fibrocartilage. New bone arising 
from the end of the rib had invaded the perichon- 
drial tube for a very short distance only, if at all, and 
that arising from the sternum had merely sealed the 
cancellous spaces which had been opened at opera- 
tion. 

Experiment 2. Resection of cartilage and adjoining 
segment of rib. This experiment was performed upon 
2 dogs and in addition to total resection of carti- 
lages approximately 5 centimeters of each adjoining 
rib was excised. Empty perichondrial tubes were 
reconstructed after the cancellous bone of the ster- 
num was laid bare. Specimens were obtained for 
examination 1o1 days after operation. In each in- 
stance there was roentgenological (Fig. 1), gross, and 
microscopic evidence that the rib had regenerated 
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Fig. 2. A low-power photomicrograph of a perichon. rial 
bed tor days after resection of cartilage. The peric on- 
drium is much thicker than normal and is made up {a 
wide band of fairly dense fibrous tissue containing (a C) 
a small island of fibrocartilage. 


partially up to, but apparently not beyond, the p-ri- 
osteoperichondrial junction. The perichondrial ti jes 
had become bands of dense fibrous tissue contair ng 
only a few small islands of fibrocartilage. 


In each of the five experiments (Exp: ri- 
ments 1 and 2), there was failure of the cos‘al 
cartilages to regenerate after complete siib- 
perichondrial resection. Repair was effected 
almost entirely by dense fibrous tissue. ‘I he 
few minute nodules of fibrocartilage gave no 
rigidity to the tissue. New bone proliferating 
from the rib and sternum did not invade the 
perichondrial tube. The tissue was no less 
pliable than a strip of fascia lata. 


Experiment 3. Periosteal (pedicle) grafts. In 2 
dogs costal cartilages were resected and cancellous 
bone at both the sternal and costal extremities of 
the bed was exposed. A flap of periosteum was 
raised from the external surface of the adjoining 
rib in each instance and was turned upon a pedicle 
into the perichondrial bed. The free end was «n- 
chored to the periosteum of the sternum and the 
edges of the perichondrium were approximated to 
form a tube enclosing the graft. Nutrient pedi: ‘es 
were preserved to give to the grafts the most favor- 
able circumstances for viability and osteogene:is. 
The wounds healed per primam and the anim ls 
were killed and the specimens obtained for exami a- 
tion 93 and 106 days after operation. 

Roentgenologically (Figs. 3, r, and 4, 1), ¢ad 
morphologically in the gross, the specimens wre 
identical to those described in Experiment 1, : 1d 
differed in microscopic appearance only by the p °s- 
ence of a [very few scattered trabecule of ne ly 
formed bone in both specimens. This new bone ° as 
undergoing absorption. 
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though the perichondrial tubes contained 
a | w islands of fibrocartilage and very occa- 
sio lly a few trabecule of bone the tissue had 
no keletal rigidity and was as pliable as the 
sp: imens obtained in Experiments 1 and 2. 


/ «periment 4. Costal osteoperiosteal grafts. This 
ex; riment was carried out in 3 dogs. As in the 
pr ious experiments costal cartilages were resected 
su! verichondrially and cancellous bone of the ster- 
nu was exposed. From the anterior end of a rib 
a --gment of approximately 6 centimeters was re- 
mo. ed with the periosteum attached to its external 
surace. It was bisected longitudinally and each 
ha!: was then cut into several small segments which 
were placed as grafts in the perichondrial bed in a 
continuous chain contacting each other and the can- 
cellous bone of the sternum and of the rib. In two 
animals the segment used for grafts was obtained 
from a rib of the opposite side and in one from the 
anterior end of the dechondralized rib. The edges of 
the incised perichondrium were approximated to 
secure the grafts firmly in place. The wounds healed 
per primam. 

The specimens were obtained for examination at 
necropsy 44, 93, and 112 days after operation. The 
roentgenograms of each specimen showed a continu- 
ous shadow of the density of bone uniting the rib to 
the sternum (Fig. 4, 3). The grafts had become 
amalgamated so completely that they did not cast 
individual shadows. ‘To inspection and palpation a 
continuous, hard, inelastic, irregularly nodular 
plaque of bone firmly united the rib to the sternum, 
and gave solid skeletal rigidity to each perichondrial 
tube. 

Sections were cut through the long axis of each 
specimen including the sternum and the anterior 
end of the rib. With low-power magnification (Fig. 
5) the individual grafts were readily discernible. 
They were firmly united to each other and to the 
sternum and costal stump by newly formed compact 
bone which in most instances formed a continuous 
cortex and bridged the medullary canals. Union in 
a few instances consisted of osteoid tissue which was 
only partially ossified. In general the unions be- 
tween the grafts and the sternum and the grafts and 
the rib were firmer than those between the individual 
grafts. All grafts, as illustrated in Figure 6, con- 
tained some dead bone but consisted principally of 
new bone which had replaced the dead bone exten- 
sively. Some cancellous spaces contained vascular 
fibrous tissue and others only cellular marrow. Both 
osteoclasis and enchondral osteogenesis were in 
progress in large areas both within the grafts and at 
the sites of fusion. The resected costal segments had 
regenerated completely and in the one experiment 
with grafts taken from the costal stump the regen- 
erated segment had established solid bony union 
with the fused grafts. 

Experiment 5. Costal osseous grafts without perios- 
teum. This experiment was repeated five times in 3 
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Fig. 3. Dog 72G. Postmortem roentgenogram. (1) 
Third right cartilage was resected and a periosteal flap 
raised from the external surface of the rib and turned and 
sutured into the perichondrial bed. Note that the density 
is no greater than that of soft tissue. (2) Fifth right carti 
lage and adjoining segment of rib were resected. Grafts 
from the latter, devoid of periosteum, have fused with the 
sternum but have incompletely fused with each other and 
with the regenerated rib. 


dogs. It represents a repetition of Experiment 4 
with the exception that bone devoid of periosteum 
was used for the grafts. These grafts not only were 
resected subperiosteally but also were scraped vigor- 
ously to assure complete removal of the cambium 
layer. They were obtained from the anterior end of 
the adjoining rib for three of the experiments and 
from ribs of the opposite side for the 2 others. At 
necropsy 101, 101, and 108 days after operation the 
specimens were removed for examination. To palpa- 
tion and upon section the grafted perichondrial beds 
were made up of irregularly nodular, continuous 
cylinders of bone which rigidly united each costal 
stump to the sternum. 

In roentgenograms of three of the five grafted beds 
the macroscopic evidence of complete continuity of 
bone was not verified (Figs. 1, 2, 3; and 3, 2). 
Some grafts were identifiable as distinct isolated 
segments while others had fused and lost individual 
distinction. In each instance the union between the 
sternum and grafts cast shadows of the density of 
bone but that between the grafts and the costal 
stumps or regenerated ribs lacked bony density. 

Microscopically, however, there was in each speci- 
men unbroken continuity through osteoid tissue and 
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Fig. 4. Dog 73G. Postmortem roentgenogram. (1) Second right cartilage was 
resected and a pedicled graft of periosteum was reflected from the external surface of 
the rib and sutured into the perichondrial bed. Its shadow is of no greater density 
than that of soft tissue. (2) Third left cartilage was resected and an empty peri- 
chondrial tube was reconstructed. Note only soft tissue density. (3) Fourth right 
cartilage and 6 centimeter segment of rib were resected with a strip of periosteum 
adherent to the external surface; this was split longitudinally and cut into small seg- 
ments and used as osteoperiosteal grafts. Note complete fusion of all grafts and of 
grafts with sternum and regenerated rib. 


newly formed trabeculae of bone between all indi- periosteal grafts of Experiment 4. Also, 


vidual grafts and between the grafts and the ster- 
num and the grafts and the rib. All grafts contained 
both old dead and newly formed bone. This proc- 
ess of absorption of the dead transplants and re- 
placement by new bone had progressed very exten- 
sively in some segments and in others only moderate- 
ly. Between grafts osteogenesis appeared to be very 
active and was found to be principally enchon- 
dral in type. There was both fibrous and cellular 
marrow. 


fusion of the grafts to each other and to 
the costal stumps had progressed to a lesser 


These transplants devoid of periosteum 
showed distinctly less absorption and less re- 
placement by new bone than did the osteo- 


Fig. 5. Low-power photomicrograph of a longitudinal Fig. 6. A high-power photomicrograph of a section 
section of the osteoperiosteal grafts (Fig. 4, 3), showing an osteoperiosteal graft, shown in Figure 5. Note exten: 
solid bony fusion of grafts A and B at C, and fusion of _ replacement of the old dead bone A of the graft by ne 
graft A with the sternum S at D. formed bone B, by the process of “creeping substitutio 
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decree, the union in a few instances being ef- 
| only by sparsely ossified osteoid tissue. 


THE PROTOCOLS 


Dog 70G (Fig. 1). Adult mongrel, weight 17.6 
kil. wrams. Operation December 29, 1932, ether 
thesia; necropsy April 11, 1933. 

‘periment 2. Resection of the second right cos- 
a! cartilage and adjoining segment of rib. 

xperiment 5. Resection of the second left carti- 
av. with grafts of bone without periosteum. 

‘periment 5. Resection of the fourth right carti- 
ave and adjoining segment of rib; grafts of bone 
without periosteum. 

Dog 71G. Adult mongrel fox terrier, weight 12 
kilograms. Operation December 29, 1932, ether 
anwsthesia; necropsy April 11, 1933. 

|:xperiments 2, 5, and 5 carried out as those in 
Dog 70G. 

». Dog 72G (Fig. 3). Adult mongrel bulldog, 
weight 14.2 kilograms. Operation December 20, 
1932, ether anesthesia; necropsy April 7, 1933. 

Experiment 3. Resection of the third right car- 
tilage and its replacement by periosteal (pedicle) 
graft. 

Experiment 5. Resection of the fifth right carti- 
lage and adjoining segment of the fifth rib; free grafts 
of bone without periosteum. 

4. Dog 73G (Fig. 4). Adult mongrel, weight 14.6 
kilograms. Operation January 3, 1933, ether anes- 
thesia; necropsy April 7, 1933. 

Experiment 1. Resection of the third left carti- 
lage. 

Experiment 3. Resection of the second right carti- 
lage; pedicle graft of flap of the periosteum. 

Experiment 4. Resection of the fourth right carti- 
lage and free osteoperiosteal grafts from adjoining 
segment of the fourth rib. 

5. Dog 16N. Adult spitz, weight 17 kilograms. 
Operation September 15, 1932, ether anesthesia; 
necropsy January 7, 1933. 

Experiment 1. Resection of second right carti- 
lage. 

Experiment 4. Resection of third left cartilage 
and free osteoperiosteal grafts. 

6. Dog 17N. Adult mongrel, weight 12.5 kilo- 
grams. Operation September 21, 1932, ether anxs- 
thesia; necropsy November 5, 1932. 

Experiments 1 and 4. Carried out precisely as 
in Dog 16N. 


an 


DEDUCTION FROM STUDY 


Constantly in the dog as in man there is 
failure of the cartilaginous portion of the tho- 
racic wall to regain skeletal rigidity after costal 
chondrectomy. The cause of this failure was 
investigated in animals because human ma- 
terial was not available for histological study. 
In each of 5 dogs one costal cartilage was re- 


REPARATIVE COSTAL CHONDROGENESIS 








Fig. 7. An oblique roentgenogram of the left hemithorax 
of a man 21 years of age. Four months previously the left 
third costal cartilage which contained a benign cartilagi- 
nous tumor the size of an English walnut was resected sub- 
perichondrially. A segment of the costal stump 5 centi- 
meters long was removed, split longitudinally, and the two 
pieces were placed in the dechondralized perichondrial 
bed so that the space was completely spanned with en- 
grafted bone. Contact was made with the exposed can- 
cellous bone of the sternum. 

In this roentgenogram note that a plaque“of new bone 
has established bony union with the regenerated segment 
of the third rib and (probably) fibrous union with the 
sternum. The line indicated by S between the sternum and 
the newly formed bone is interpreted as evidence of a pseu- 
doarthrosis. 

Clinically, this area has firm skeletal rigidity. 


sected and the perichondrial tube was recon- 
structed. At the termination of the experi- 
ment these tubes had become ribbons of nor- 
mally pliable fibrous tissue with no palpable 
evidence of skeletal tissue. However, a study 
of numerous histological sections (cut both 
longitudinally and transversely) demonstrated 
the presence of a few small islands of fibro- 
cartilage within the thick layer of fairly dense 
fibrous tissue. Obviously chondrogenesis had 
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played an almost negligible part in the repara- 
tive process. There was also no evidence of 
invasion of the perichondrial tubes by the pro- 
liferating new bone at the sternal and costal 
ends. In animals in which a segment of the 
anterior end of the rib had been excised with 
the cartilage, regeneration of the rib was com- 
plete, but proliferation of bone did not extend 
beyond the periosteo-perichondrial junction. 

In an endeavor to develop a method which 
would give the desired skeletal rigidity to the 
dechondralized perichondrium three types of 
grafts were given experimental trial. Pedi- 
cled grafts of the costal periosteum were used 
and these gave rise to only minute deposits of 
osteoid tissue and new bone, apparently too 
meager in amount to contribute any rigidity 
which could be demonstrated upon gross ex- 
amination. 

Segmental grafts of bone cut from ribs and 
enclosed within perichondrial tubes fused, 
forming continuous rigid plaques of bone 
which in each instance united the rib to the 
sternum and gave skeletal rigidity to the thor- 
acic wall. Grafts with and without perios- 


teum were used. Distinctly more new bone 
and firmer fusions developed from the osteo- 
periosteal grafts. 


To the author’s knowledge this method of 
gaining skeletal rigidity by replacement of 
costal cartilages with small segments of bone 
has never been used clinically. But upon the 
basis of the experimental data here presented, 
clinical trial in non-infected cases seems justi- 
fiable. The placement of costal grafts in a 
freshly dechondralized bed is a relatively sim- 
ple procedure and would add very little to 
operations involving resection of cartilages. 
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CONCLUSIONS 

1. The costal perichondrium of both man 
and dog has very slight or no reparative chon- 
drogenetic function. Supportive evidence 
from clinical observations and experimental 
studies is presented. 

2. New bone arising from the sternum aid 
from the end of the rib did not proliferate fr 
an appreciable distance beyond the perioste.) 
perichondrial junction. Proliferation fro:n 
the regenerating segments also did not pr»- 
gress beyond this point. 

3. In the dog, costal grafts to the pericho: - 
drial bed become necrotic (either totally ir 
partially), absorb, and are replaced by nv 
bone. If placed in apposition fusion tak. s 
place between the individual grafts, tle 
grafts and the sternum, and the grafts and t! 
anterior stump of the rib. By this means 
dechondralized segment of the thoracic w: 
can be given skeletal rigidity. The best 1 
sults were obtained with osteoperioste | 
grafts. 

4. Upon the basis of the experimental data 
herein reported clinical trial of immedia 
transplantation of osteoperiosteal grafts io 
suitable chondrectomized perichondrial beds 
is recommended. 


Nore.—Since this article was submitted for publication 
the principle herein investigated has been given clinical trial 
in 5 cases by Dr. JohnAlexander and Dr. Cameron Haight of 
the University of Michigan and in one case by the author. 

In Alexander’s and Haight’s cases, the costal bony trans 
plants replaced cartilages which had been resected in order 
to collapse the anterolateral thoracic walls over large tube: 
culous cavities. A recent communication from Dr. Haight 
states that skeletal rigidity has developed in 2 of the first ; 
patients operated upon. 

A brief report of the author’s case has been append: 
with an illustrative roentgenogram, Figure 7. 
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THE ELIMINATION OF MORPHINE AND QUININE IN 
HUMAN MILK 


WILLIAM G. TERWILLIGER, M.D., anD ROBERT A. HATCHER, M.D., NEw York 


From the Woman’s Clinic of the New York Hospital and the Department of Pharmacology of Cornell University Medical College 


or poisons administered to the nursing 

mother are excreted in the milk has not 
been the subject of exhaustive investigation, 
and while our knowledge of the subject is 
meager, physicians are prone to attribute un- 
explained illness of the nursing child to any 
poison which may have been administered to 
the mother. We planned an extensive study 
of the elimination of various alkaloids in the 
milk of women, but circumstances beyond our 
control have interrupted the studies, and we 
will report here the results obtained with only 
two substances: morphine and quinine, one 
of us having previously studied the elimination 
of nicotine in milk (4). We began a study of 
the elimination of caffeine and expect to con- 
tinue that investigation in the not distant 
future. 

Joachimovits stated that only occasional 
investigations have been made of the excre- 
tion of drugs in milk, owing partly to the 
difficulties involved; Reed stated that the 
elimination of drugs in the milk is unusually 
obscure, many of the investigations being 
quite valueless. He presented a bibliography 
of about 150 references. Evans reported the 
death of an infant following the administra- 
tion of 180 minims of Battley’s sedative to the 
mother during about 30 hours previous to 
nursing. The child probably died from opium 
poisoning, but the case is reported in insuffi- 
cient detail to permit of an accurate analysis, 
and there is no satisfactory evidence that the 
infant obtained the poison through the milk. 
Thiemich, whose paper is frequently quoted, 
performed no experiments but reviewed the 
literature. He gives 59 references. Bucura 
stated that extremely few drugs have been 
found in the milk, with certainty. He ad- 
ministered tincture of opium, codeine, and 
quinine to women, and stated that Professor 
Panzer was unable to obtain any of these sub- 
stances from the milk. Talbot stated that 
morphine had not yet been found in human 
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milk. Joachimovits stated that traces of 
various substances fluoresce in human milk 
(quinine 1:40,000,000), which may be ob- 
served in the filtered ultraviolet light by 
means of the Hanauer analytical lamp. 

Many of the alkaloids may be recovered 
almost quantitatively from milk when small 
amounts are present, and this fact influenced 
our choice of substances for the first series of 
our studies. 

The method used, with slight modifications, 
is as follows: the milk is rendered alkaline by 
the addition of sodium hydrate (not for mor- 
phine) or bicarbonate of sodium; it is shaken 
with from 10 to 20 times its volume of chloro- 
form previously deprived of alcohol (except 
for morphine); the nearly clear chloroform 
which separates after standing a few minutes 
is filtered; the filtrate is distilled; the residue 
is treated with a little dilute acid; this is sep- 
arated, rendered slightly alkaline with bicar- 
bonate of sodium, and shaken with chloro- 
form; the chloroformic extract is filtered; the 
filtrate is evaporated; the residue is weighed 
and the amount of alkaloid in the residue is 
determined in one of several ways. Small 
amounts of quinine—fractions of a milligram 
—may be estimated by determining the dilu- 
tion which affords a reaction with Valser’s 
reagent (g) (a modified form of Mayer’s rea- 
gent) equal to that induced by one part of 
quinine base in 1,500,000 of solution. Mor- 
phine may be estimated colorimetrically by 
means of Marquis’s reagent (3). 


CONTROL EXPERIMENTS 


Control experiments with cow’s milk in- 
dicate that the greater part of 0.1 milligram 
of quinine base may be recovered after adding 
it to 250,000 parts (25 cubic centimeters) of 
milk; that about 4o per cent can be recovered 
after the addition of 0.1 milligram to 1,000,000 
parts (100 cubic centimeters) of milk; and 
that it can be detected in even greater dilu- 
tions. Morphine may be recovered and iden- 
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tified in the purified extract after adding 4 
milligrams of the base to 50,000 parts (200 
cubic centimeters) of cow’s milk. We report 
the actual amounts of alkaloid recovered in 
every case, but it is evident that the concen- 
tration in the milk was seldom sufficient to 
permit of an accurate quantitative estimation 
of that present, but one may be certain in 
such cases that only negligible amounts of the 
alkaloid were present in the milk. 


MORPHINE (IN HUMAN MILK AND URINE) 


Mrs. M. M., an addict, who reported that she had 
taken 20 grains of morphine sulphate daily, entered 
the Woman’s Clinic on March 13, and from 8:10 
p.m. of that date until 7:40 p.m. of the next day she 
received a total of 192 milligrams of morphine sul- 
phate, the last injection of 32 milligrams being made 
a few minutes before delivery, but these doses were 
ineffective. She was delivered of a normal female 
baby weighing 3,380 grams. She continued to re- 
ceive 128 milligrams of morphine sulphate daily, and 
the baby was put to the breast at 1o o’clock, and 
again at 2 o’clock, the day after birth. 

In the meantime the infant was irritable and cried 
much of the time. It was restless, yawned fre- 
quently, had snuffles; the body became rigid; and 
the condition became worse until the morning of the 
17th (about 60 hours after birth) at which time the 
infant was transferred to the department of pedi- 
atrics. The foregoing signs were interpreted as those 
of addiction, especially since they disappeared when 
the infant received small doses of morphine, later of 
tincture of opium. This is of especial interest in 
view of the part that psychic influences are com- 
monly supposed to play in the mechanism of addic- 
tion, since such psychic influences are evidently 
absent in the newborn. The infant continued to re- 
ceive tincture of opium until it was discharged in 
good condition, 49 days after birth, at which time it 
weighed 4,420 grams, a gain of 1,040 grams. 

A specimen of milk measuring 11 cubic centime- 
ters was withdrawn on March 17, at which time the 
woman was receiving 128 milligrams of morphine 
sulphate daily by hypodermic injection. The milk 
was extracted with chloroform which contained 4 
per cent of alcohol by volume; the purified residue, 
which weighed 1 milligram, did not afford a trace of 
purple color with a few drops of Marquis’s reagent, 
indicating that the milk contained not more than a 
trace of morphine. A similar result was obtained 
from a total of 41 cubic centimeters of milk with- 
drawn at various times on March 19. 

A specimen of urine measuring 72 cubic centi- 
meters was received at the same time. This con- 
tained rather less than 4 milligram of morphine. A 
specimen of urine collected on March 19 contained 
only a trace of morphine, but 375 cubic centimeters, 
obtained March 20, contained about 3 milligrams. 
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Mrs. D. received 16 milligrams of morphine sul 
phate hypodermatically at 10:30 p.m., April 17. A 
specimen of milk measuring 75 cubic centimeters was 
withdrawn the next morning after an interval of 714 
hours. Of this 13 cubic centimeters was extracted 
in the usual manner. The purified residue gave a 
questionable reaction with Marquis’s reagent, but 
it contained not more than a trace of morphine, if 
any. 


QUININE (IN HUMAN MILK) 


Mrs. L. C. received 300 milligrams of quinine sul- 
phate orally at 2:00 p.m. on April 4, shortly after the 
breasts had been emptied. At 5:00 p.m., 4 cubic 
centimeters of milk was drawn; it yielded a trace of 
quinine, the concentration being of the order of 
1:400,000. The breasts were emptied on April 5 at 
6:00 a.m., and a dose of 300 milligrams of quinine 
sulphate was given orally an hour later. At 10:00 
a.m. a specimen of milk measuring 18 cubic centi- 
meters was obtained. This yielded about 0.02 milli- 
gram quinine base, the concentration being approxi- 
mately 1:900,000. She received 300 milligrams of 
quinine sulphate orally at 10:15 a.m., and a speci- 
men of milk measuring 7 cubic centimeters was ob- 
tained 2 hours and 45 minutes later. It yielded about 
0.016 milligram quinine base, the concentration be- 
ing about 1:440,000. Fifteen cubic centimeters of 
milk was obtained at 4:00 p.m., 3 hours after the 
preceding. It contained about the same total 
amount of quinine, the concentration being about 
half that in the previous specimen. A specimen 
measuring 39 cubic centimeters was obtained at 
6:00 p.m. on the following day, 31 hours and 45 
minutes after the last dose of quinine. The extract 
yielded about 0.003 milligram quinine, which would 
indicate the concentration of 1:12,600,000; but since 
the method does not permit of the detection of 
quinine in milk in such low concentration, it is cer- 
tain that it contained somewhat more quinine than 
that, though not more than a trace. A specimen 
measuring 15 cubic centimeters obtained 12 hours 
later, 43 hours and 45 minutes after the last dose, 
did not yield a trace of quinine. 

Mrs. W., 3 months postpartum, entered the Wom- 
an’s Clinic on April 1 because of high blood pressure, 
which fell to normal with rest in bed. A specimen 
of 265 cubic centimeters of milk was obtained at 
6:00 a.m. on April 7. One hundred cubic centimeters 
of this extracted for a control experiment, gave a 
negative result. Half an hour after withdrawing the 
specimen, the patient received 300 milligrams of 
quinine sulphate by the mouth. A specimen of milk 
measuring 97 cubic centimeters was obtained 3! 
hours later. It yielded 0.037 milligram of quinine 
base. A few minutes after the breasts had been 
emptied, she received a second dose of 300 milli 
grams of quinine sulphate by the mouth, and after 
2 hours and 45 minutes a specimen of milk measuring 
226 cubic centimeters was withdrawn; of this 100 
cubic centimeters was extracted. This yielded about 
0.09 milligram, corresponding to o.2 milligram froin 














OIE EL Lc 





»26 cubic centimeters of milk. A specimen measur- 
ing 73 cubic centimeters was withdrawn 3 hours 
later. It yielded 0.032 milligram quinine base. A 
specimen measuring 85 cubic centimeters, which was 
withdrawn 8 hours and 45 minutes aiier the admin- 
istration of the quinine, yielded 0.065 milligram qui- 
nine base. A specimen measuring 265 cubic centi- 
meters, obtained 19 hours and 45 minutes after the 
administration of the quinine, was bluish in color 
and obviously very poor milk. Not a trace of qui- 
nine could be detected in this or in another specimen, 
measuring 204 cubic centimeters, obtained 4 hours 
later. 

Mrs. D. One specimen of milk was examined be- 
fore the administration of quinine as a control; the 
results did not indicate the presence of a trace of 
quinine. Ten specimens were examined after the 
administration of 640 milligrams of quinine sulphate 
by the mouth at 9:30 a.m. on April 14. The first, 
after an interval of 30 minutes (and including that 
secreted before the drug was given), contained only 
a trace. The second, measuring 53 cubic centi- 
meters, drawn 3 hours after the first, yielded about 
1/20 milligram of quinine. The third, fourth, and 
fifth, drawn after intervals of 634, 1214, and 2014 
hours after the administration, still contained the 
merest traces, and not a trace was found in speci- 
mens drawn after that. A second oral dose of 640 
milligrams of quinine was administered at 8:30 a.m. 
on April 17. A specimen of milk, measuring 46 
cubic centimeters, obtained 1% hours later, yielded 
0.05 milligram quinine base. A second specimen, 
measuring 36 cubic centimeters, obtained 3 hours 
later, contained quinine in much lower concentra- 
tion; and a specimen measuring 75 cubic centimeters, 
obtained 2114 hours after the second dose of quinine, 
did not yield a trace of quinine. 


The results in this study indicate that the 
excretion of quinine in the milk reached its 
maximum about 90 minutes after the oral 
administration. 


Mrs. I. M. Six specimens of milk, including one 
control, were examined. The patient received 640 
milligrams of quinine sulphate orally at 10:15 a.m. 
on April 28. A specimen of 21.5 cubic centimeters 
of milk obtained 3 hours and 15 minutes later, 
yielded about 0.02 milligram quinine; a second speci- 
men of only 2 cubic centimeters, obtained 6 hours 
after the administration of the quinine, was not 
enough for a satisfactory examination, but not a 
trace of quinine could be detected in it. A third 
specimen, measuring 11 cubic centimeters, obtained 
19 hours and 45 minutes after the administration of 
quinine, yielded only a trace of quinine. At this 
time a second dose of 640 milligrams of quinine sul- 
phate was given as before. A specimen of 11 cubic 
centimeters, which yielded 0.01 milligram of quinine 
base, was obtained 314 hours later. Another speci- 
men of 10 cubic centimeters, obtained 3 hours later, 
yielded about 0.016 milligram. As the supply of 
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TABLE I.—SUMMARY OF CASES 


The volume of the milk withdrawn, the dose adminis 
tered, the interval following before the milk was obtained, 
and the amount of the drug recovered. 





























! 
Patient Milk vol. Dose in Interval Recovered 
. c.cm. mgm. hrs. min. in mgm. 
MORPHINE 
nn ae eee ae Onn eee 
M.M. 41 | rr ‘ | None 
D. (oo. 2 16 ae 30 | Trace — a 
QUININE 
<_ 300 3 Trace 
18 300 3 0.02 
7 300 2 AS 0.016 
L.C. 15 oes 5 45 0.016 
9 3! 45 None 
15 43 45 None 
97 300 3 3° 0.037 
226 300 2 45 0.2 
W 73 6 15 0.32 
: 85 8 45 0.065 
265 19 45 None 
204 23 45 None 
54 640 as 30 0.025 
53 er 3 30 0.053 
48 6 30 Trace 
92 12 30 Trace 
D 102 20 30 Trace 
55 a 24 30 None 
46 640 I 30 0.05 
30 eae 4 30 0.Or 
75 21 30 None 
21.5 640 3 15 0.02 
2 oa 6 oa None 
I.M. II re 19 45 Trace 
II 640 3 30 0.01 
10 aes 6 30 0.016 
26 640 2 30 0.006 
25 ace 6 30 0.o1 
E.S 28 18 30 Trace 
30 23 Trace 
27 26 15 None 
55 640 2 0.01 
2I dae 6 0.01 
A 80 cia 22 None 
90 640 2 0.03 
28 6 0.03 














milk was poor, the observations on this patient were 
discontinued. 

Mrs. E. S. received 640 milligrams of quinine 
sulphate by the mouth at 11:30 a.m. on May 10, 
following a stillbirth. A specimen of milk measuring 
26 cubic centimeters, obtained 214 hours later, 
yielded approximately 0.006 milligram quinine base. 
A second specimen, measuring 25 cubic centimeters, 
obtained 4 hours later, yielded about 0.01 milligram 
of quinine. A third specimen, measuring 28 cubic 
centimeters, obtained 12 hours later, and one meas- 
uring 30 cubic centimeters, obtained 4% hours 
later, 23 hours after the administration of quinine, 
contained only traces, and the last specimen, meas- 
uring 27 cubic centimeters, obtained 2614 hours 
after the administration, did not yield a trace of 
quinine. 

Mrs. A. was delivered in the seventh month, be- 
cause of a placenta previa, at which time 600 cubic 


826 


centimeters of blood was lost. The observations 
were started 5 days later. Seven specimens of milk 
were examined, including a control which was drawn 
before the quinine was given, and which was nega- 
tive. The patient received 640 milligrams of quinine 
sulphate orally, at 8:00 a.m. on May 29. The milk, 
measuring 55 cubic centimeters, obtained 2 hours 
later, yielded about 0.01 milligram quinine base; 
another specimen, measuring 21 cubic centimeters, 
obtained 4 hours later, contained about the same 
amount, but not a trace of quinine could be detected 
in a specimen, measuring 80 cubic centimeters, ob- 
tained 22 hours after the administration of the 
quinine. A second dose of 640 milligrams of quinine 
sulphate was administered at 8:00 a.m. on May 31. 
The milk, measuring 90 cubic centimeters, was ob- 
tained 2 hours later, and a second specimen, measur- 
ing 28 cubic centimeters, was obtained 6 hours after 
the administration of the quinine. Each yielded 
about 0.03 milligram of quinine base. 


SUMMARY 


1. Morphine may be extracted from 50,000 
parts of milk and identified with certainty. 

2. A woman addicted to morphine gave 
birth to an apparently addicted, but other- 
wise normal, infant, which developed normally 
during the administration of small doses of 
morphine or opium during 49 days (and pre- 
sumably after withdrawal). 

3. Not a trace of morphine could be de- 
tected in the milk of a woman addicted to 
morphine. 

4. Aspecimen of milk drawn from a normal 
woman 7 hours and 30 minutes after the 
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administration of 16 milligrams of morphine 
sulphate, may have contained a trace of 
morphine. 

5. Quinine may be detected in 1,500,000 
parts of milk; but the amounts present in very 
low concentration, slightly exceed those actu- 
ally recovered. 

6. Five doses, each of 300 milligrams of 
quinine sulphate, were administered orally to 
two women, and seven doses of 640 milligrams 
were given to four women. Traces of quinine 
could be detected in the milk in every case— 
in one instance in that drawn 30 minutes ater 
the administration. None was found in milk 
drawn as late as 24 hours after the adminis 
tration of the quinine. 

7. The amount of quinine secreted in the 
mother’s milk is too small to have any in- 
jurious effect upon the nursing infant. 
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STRICTURES OF THE RECTUM DUE TO LYMPHOGRANULOMA 
INGUINALE! 


DAVID BLOOM, M.D., New York 


From the Department of Dermatology and Syphilology of Bellevue Hospital and the University and Bellevue Hospital Medical College 
(services of Dr. Howard Fox) 


described as a venereal disease in 1913 

by Durand, Nicolas, and Favre. Its 
entity was proved by Frei (14) in 1925 when 
he discovered the intradermal test, called 
since then the “Frei test.”” Of the extensive 
literature on this affection I wish to call atten- 
tion to the thesis by Phylactos in 1922, the 
monograph by Fischl in 1927, and that of 
Hellerstrom in 1929. Of papers written in this 
country I wish to mention those of Pardo- 
Castello in 1926, of DeWolfe and Van Cleve, 
and Sulzberger and Wise in 1932. 

This so called ‘‘fourth venereal disease’ 
deserves serious attention by the medical pro- 
fession, particularly surgeons, proctologists, 
and also gynecologists, not because of the per- 
sistent inguinal adenitis with its discharging 
sinuses, which occurs mostly in men, but 
mainly because of the involvement of .the 
deeper situated pelvic glands, the iliac, hypo- 
gastric, and perirectal glands, which leads to 
involvement of the rectal walls and finally to 
stricture. 

In this paper I am trying to prove that a 
certain group of rectal strictures which for a 
long time has been baffling surgeons, because 
of its obscure etiology, is due to a previous in- 
fection with the lymphogranuloma inguinale 
virus, 


| Uescibed asa ener inguinale was 
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ESTHIOMENE. SYPHILOME ANORECTAL 


The problem of this type of stricture is in- 
separable from the problem of ‘‘esthioméne”’ 
which was described in detail for the first time 
by Huguier in 1848. It consists of obstinate 
chronic ulceration of the vulva associated 
with elephantiasis and sclerosis of the vulva, 
the anal region, and the rectal wall, the latter 
involvement producing anal fistulas and rectal 
strictures. Fournier, who considered the rectal 
involvement the main feature of the syn- 
drome, described it in 1875 under the name 
of “syphilome anorectal,” believing it due to 


the early tertiary stage of syphilis. In his 
detailed description the following features 
are characteristic of this type of rectal 
stricture: 

(1) In about go per cent of the cases involve- 
ment is seen when already degenerated into 
stricture. Due to the painlessness of the affec- 
tion in the early stage the patient seeks medi- 
cal advice at a late period of illness, and the 
early stage has never been observed. The 
stricture is preceded by infiltration of the ano- 
rectal wall with a neoplasm the initial struc- 
ture of which is unknown and which changes 
into fibrous tissue producing the stricture. 
(2) First there are changes in the rectal wall 
without any changes in the mucosa; later the 
mucosa is also involved and becomes iniil- 
trated and ulcerated. (3) The most favored 
location is the ampulla of the rectum, more 
rarely the region of the sphincter. Fournier 
never saw involvement of the rectum above 
the ampulla in this type of stricture. It ex- 
tends 4 to 6 centimeters vertically, sometimes 
as much as 8 centimeters and involves the 
whole circumference of the rectum. (4) Fre- 
quently both anus and rectum are affected, 
with or without any interspace of healthy 
rectum. (5) The affection is rarely influenced 
by antisyphilitic treatment because of the 
advanced age of the process and the late 
administration of treatment. (6) This affec- 
tion occurs much more frequently in women 
than in men, which fact was also mentioned by 
Huguier. (7) Pathologically it is a hyper- 
plastic inflammation of the rectum. (8) The 
symptoms consist of difficult defecation, 
rectal purulent discharge with or without 
admixture of blood and of modification of the 
caliber of the stools. Frequently pus is dis- 
charged from multiple fistulas. (9) The affec- 
tion lasts many vears, although the exact 
onset is unknown because of the fact that 
symptoms are produced only in the advanced 
stage. 


'The cases of rectal stricture reported in this paper have been demonstrated by the author at the scientific exhibit of the New York State Medical 
Society, at its annual meeting, on April 5, 1933, at New York. 
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Exactly the same type of stricture was 
described many years previously by the 
Danish surgeon Larsen, who in 1849 reported 
3 cases of “hyperplastic infiltration of the 
rectum,” one of which had a vaginorectal fis- 
tula. Because these patients were prostitutes 
affected with syphilis, Larsen considered this 
disease to be the cause of the stricture. 


ETIOLOGY OF ESTHIOMENE AND SYPHILOME 
ANORECTAL 


As this syndrome was found mostly in 
prostitutes, not only syphilis but also gonor- 
rhoea and ulcus molle were thought one time or 
another to be causative factors. Also tuber- 
culosis, frequent trauma, and banal infection 
were considered by some the etiological factor. 
Because of the resemblance of the rectal affec- 
tion and its frequent association with the 
ulceration and elephantiasis of the genitals 
and the anal region the same etiological factor 
was considered for both. Fabry, in his mono- 
graph on “ulcus chronicum vulvae et ani 
(esthioméne), gave a detailed chronological 
history regarding the discussion on the 


etiology of this affection. From the maze of 
opinions an important factor stands out men- 
tioned by many investigators and still today 


considered of first importance in the causa- 
tion of the affection cited above, namely, the 
previous total extirpation of the inguinal 
lymph nodes or their destruction due to in- 
flammation and sclerosis. The first who intro- 
duced this factor into the discussion was Koch 
of Jadassohn’s clinic. The other point worth 
mentioning is the question of syphilis as the 
cause of those conditions. In this connection 
there should be mentioned Bruhns, Zieler, and 
Jersild (22) who denied that there is any 
proof for syphilis to be the cause. The latter 
particularly pointed out that in a great num- 
ber of patients it was impossible to detect 
syphilis, that the microscopic examination of 
the tissue did not show any syphilitic changes, 
and that antisyphilitic treatment was not 
efficacious. According to Jersild syphilis was 
not more frequent in the history of these pa- 
tients with rectal stricture than in other vene- 
real and pseudovenereal patients. Jersild 
elaborated and brought to a culmination the 
opinion which was frequently expressed in the 
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history of the etiology of the above described 
syndrome, namely, that it is due to a disturb- 
ance in the lymphatic circulation. He pointed 
out that in 60 to 70 per cent of the cases there 
was a coexistence of elephantiasis vulve and 
syphilome anorectal. It is to be assumed 
therefore that rectal involvement is also of 
elephantiastic nature, which is confirmed by 
the clinical resemblance of the affected tissues 
in the genital, anal, and rectal regions, and 
also by pathological examination of excised 
tissue in all these regions. Jersild employed 
the term “elephantiasis genito-ano-rectale”’ 
which is frequently designated in the French 
literature as the “ Jersild syndrome.” 

Jersild called attention to the fixed localiza- 
tion of the hyperplastic infiltration and of the 
resulting stricture. For a complete explana- 
tion of the pathogenesis of the rectal stricture 
he utilized the findings of Gerota, of the 
Waldeyer laboratory in Berlin, who empha- 
sized the following important points: (1) The 
ano-genito-inguinal lymphatic system com- 
municates with that of the rectum by multi 
ple anastomoses. (2) In the lateral wall of the 
rectum, directly on the tunica muscularis, be- 
tween the latter and the “‘fascia recti pro- 
pria,”’ extending from immediately above the 
insertion of the levator ani muscle at the 
rectum up to the level at which the peritoneum 
reaches the lateral wall, there are situated six 
to eight lymph glands which receive the 
lymph from the lower portion of the rectum 
These glands were discovered by Gerota and 
are therefore called “anorectal glands o/ 
Gerota.”’ 

These findings explain the diversion of the 
lymph flow toward the rectum in case of an 
obstruction of the lymph ways leading to the 
inguinal glands. They help also to under- 
stand why infectious agents, in case of ob- 
struction in the ano-genito-inguinal lymph 
system, will invade the anorectal glands o/ 
Gerota. These may then become inflamed 
and a ‘‘posterior”’ obstruction may be added 
to an ‘“‘anterior” one. The region situated be- 
tween these “barriers” will of course suffer 
from chronic lymphostasis. 

Jersild brought out the interesting fact that 
the extension of the rectal involvement in the 
so called syphilome anorectal corresponds to 

















that part of the rectum along which are 
situated the glands of Gerota and the vessels 
collecting the lymph from the rectum below 
the insertion of the peritoneum. The lymph 
vessels which leave the rectal wall above the 
insertion of the peritoneum direct their flow 
not to the glands of Gerota but to the meso- 
rectal lymph glands, which are not affected, 
and therefore there is no reason for the rectal 
wall in this location to become infiltrated. 

In case the inguinal lymph glands or their 
lymph trunks are involved, the external geni- 
talia will suffer from the stasis. When the 
obstruction takes place in the lymphatics of 
the perineum the external genitalia may be 
exempt from the results of stasis. This would 
explain the presence of rectal without genital 
involvement. It would explain also the loca- 
tion of the stricture at the upper edge of the 
rectal infiltration, for the anorectal glands of 
Gerota are most numerous immediately be- 
neath the peritoneal pocket. It explains to 
Jersild also the fact of the predominance of 
those strictures in the female sex; for the geni- 
tal lesions in women are most frequently situ- 
ated at the posterior commissure, the poste- 
rior parts of the labia majora and at the in- 
troitus vagine, all regions the lymphatics of 
which anastomose abundantly with the anal 
lymph plexus. According to Jersild a com- 
bination of factors must co-operate in order 
to produce elephantiasis: obliteration of 
lymphatics in a sufficiently extensive degree, 
the presence of very few collaterals, and an 
infectious agent of a special nature, which in 
1920 was still unknown to Jersild. 

While the majority of investigators have 
gradually come to agree that the etiological 
factor in the production of those rectal stric- 
tures is to be found in the disturbance of the 
lymphatic flow, there is confusion and un- 
certainty about the nature of this infectious 
agent. At one time Jersild believed that the 
agent of ulcus molle was responsible for the 
destruction of the inguinal and other glands 
leading to stasis, elephantiasis, and stricture. 
The divergence of opinion as to the infectious 
agent coincides with the uncertainty and the 
divergence of opinion as to the etiology of the 
special type of inguinal adenitis which was 
called previously “strumous bubo” or “cli- 


BLOOM: STRICTURES OF RECTUM DUE TO LYMPHOGRANULOMA INGUINALE 





829 


matic bubo” and which was finally found to 
be caused by the virus of lymphogranuloma 
inguinale. 

This uncertainty and confusion about the 
etiology of those conditions described above 
as esthioméne, syphilome anorectal etc., came 
to an end when Frei (15) suggested in 1927 
the possibility of those conditions being due 
to the virus of lymphogranuloma inguinale. 
Frei and Koppel then proved this assumption 
by a positive Frei test in a number of cases of 
obstinate ulceration of the vulva associated 
with elephantiasic hypertrophy of the vulva, 
anus, and rectum. Since then numerous 
reports in the literature appeared confirming 
the above (Barthels and Biberstein (2); 
Kleeberg; Fischer and Schmidt-LaBaume; 
Jersild (23); Lutz; Loehe and Rosenfeld; 
DeWolfe and Van Cleve; and others). Jer- 
sild agrees with Frei and others that the large 
majority of cases of elephantiasis anorectale is 
due to lymphogranuloma inguinale. Like Frei 
he is of the opinion that not every such case 
is the result of previous infection with lympho- 
granuloma inguinale, although the frequent 
association of those conditions with lympho- 
granuloma inguinale seems to speak for abso- 
lute dependence. 

The connection of the genito-anorectal 
syndrome with lymphogranuloma inguinale 
was proved also in many other ways. Meyer 
and Rosenfeld excised a granulomatous 
growth of the labia minora in a case of es- 
thioméne, inoculated it into a guinea pig, and 
proved the pathological resemblance of the 
resulting mass with lymphogranuloma in- 
guinale tissue. 

Reiss showed a typical lymphogranuloma 
inguinale infection in the partner of an esthio- 
méne case. Nicolas, Favre, Lebeuf, and 
Charpy obtained a positive Frei reaction in 
lymphogranuloma inguinale patients with an 
antigen prepared from the pus of a fistula 
from a patient affected with the anorectal 
syndrome. Ravaut, Levaditi, Lambling, and 
Cachera inoculated guinea pigs with the ulcer- 
ated growth from the anus and rectum and 
transferred from them the infection success- 
fully to monkeys, producing lesions like those 
obtained with lymphogranuloma inguinale 
virus. 
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TABLE I.—LOCATION 
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Loehe and Rosenfeld inoculated a monkey 
intracerebrally with a piece of a tumor-like 
growth of a labium minus from a patient with 
esthioméne and the extract of the monkey 
brain gave a positive Frei reaction in two 
lymphogranuloma inguinale patients. 


BENIGN RECTAL STRICTURES 


It is of interest and significance that the 
type of rectal stricture mentioned above 
resembles in many respects the conditions 
described in the literature under the name of 
“benign” or “inflammatory” strictures of 
the rectum. The uncertainty about the eti- 
ology of these strictures equaled until lately 
the uncertainty about the etiology of the 
strictures associated with the above described 
syndrome of esthioméne and syphilome ano- 
rectal. This uncertainty is expressed even in 
the most recent textbooks on diseases of the 
rectum. 

Also for this type of stricture all kinds of 
infection, particularly venereal infections, were 
thought to be the cause. Huber found rectal 
gonorrhoea in 25 per cent of prostitutes af- 
fected with gonorrhcea, Poelchen only in 10 
per cent. Baer, of Herxheimer’s clinic, how- 
ever, found in 163 cases of rectal gonorrhoea 
only one stricture. Hayes also maintains that 
the probable source of rectal stricture is gon- 
orrheea. In 78 cases of rectal stricture he 
found that 54 patients were affected with 
gonorrhcea. 

Also tuberculosis was considered as the 
cause of rectal stricture. Ruge, however, 
found among 18 histologically examined stric- 
tures only once typical tuberculous changes. 
Schreiner-Bienert found among 14 cases 2 
in which tuberculous etiology could be 
considered. Barthels and Biberstein (2) 


found 1 case among 14 strictures in which 
tuberculosis could be considered, but the 
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histological examination did not prove this 
assumption. 

The majority of authors considered syphilis 
as the cause of the “benign stricture.” Mum- 
mery, however, expressed the opinion in 1914 
that syphilitic stricture is exceedingly rare. 
The presence of syphilis in a patient with 
rectal stricture does not necessarily mean that 
the lesion is due to syphilis. According to 
Mummery the statement that tertiary syphi- 
lis was the most common cause has been 
copied from textbook to textbook. ‘Forty 
years ago it was customary to ascribe to 
syphilis most of the chronic lesions of the 
body of uncertain origin.” He was unable 
to prove that syphilis caused any of the rec- 
tal strictures which he saw at St. Mark’s 
Hospital in London. Out of many thou- 
sands of cases of rectal stricture at this hos- 
pital only two or three were recorded as 
syphilitic. 

Kallet found among 75 cases of rectal stric 
ture 39 with a positive blood Wassermann 
test, and he remarks that “this figure is not 
higher than that secured from similar social 
and ethnic groups not affected with proctitis.” 
According to Barthels and Biberstein stric- 
ture is a rare complication in syphilitics. They 
quote Schede who found among 18,000 syphi 
litic women only one rectal stricture. 

Schreiner-Bienert found inflammatory stric- 
tures in women leading a loose life, but he 
nevertheless denies syphilis as a cause. In 
those patients who had syphilis he never 
found any syphilitic changes in the rectal 
tissue. 

In 1923, Buie reported an analysis of 258 
cases of benign rectal stricture which were ob- 
served at the Mayo Clinic from 1912 to 1922 
and found that 53 cases had some evidence oi 
having or having had syphilis. Buie, there 
fore, denies syphilis to be the cause. Accord- 
ing to him the strictures are probably due to 
extensive and often repeated operations which 
were performed in attempts to eradicate fis- 
tulous tracts. 

The following features were noted by Buie, 
which are of interest when compared with the 
already mentioned description of the stric 
tures by Fournier, Jersild, and others in the 
syndrome of “syphilome anorectal.” 











Fig. 1. The lymphatics of the anus and rectum and their 
relation to the lymphatic system of the pelvis and inguinal 
region (Y. Semba). rz. Aorta abdominalis. 2. Arteria 
iliaca communis dextra. 3. Arteria iliaca externa dextra. 
y. Glandule iliace inferiores. 5 and 6. Glandule in- 
guinales. 7. Vasa lymphatica inguinalia medialia. 8. Vasa 
lymphatica hemorrhoidalia inferiora. 9. Vasa lymphatica 
hemorrhoidalia media. rz. Vasa lymphatica sacralia 
media. 12. Vasa lymphatica sacralia lateralia. 13. Vasa 
lymphatica sacralia superiora. 74. Ampulla recti. 


LOCATION 


From Table I it is seen that the greatest 
majority of strictures were located within the 
lowest 10 centimeters above the anus. The 
fact that 52 cases suffered also of ulcerative 
colitis may probably partly account for the 
42 cases which showed involvement of the 
entire rectum and the 5 cases of involvement 
of the rectum and sigmoid. These probably do 
not belong etiologically to the strictures con- 
sidered in this paper. These findings in regard 
to location of the stricture correspond to those 
of Perret who noted in 60 cases of benign stric- 
ture the following localization: anus, 4 cases; 
below 6 centimeters, 32 cases; 6 to 9 centi- 
meters, 14 cases; and at the junction of the 
colon, 6 cases. 

The duration of the stricture in Buie’s cases 
was as follows: Less than 1 year, 43 cases; 
1 to 2 years, 22; 2 to 5 years, 54; 5 to 10 years, 
70; 10 years and more, 41; 22 cases were of 
unknown duration. 
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Fig. 2. Shows the close connection between the lym- 
phatics of the mucosa of the ampulla and the anal portion 
of the rectum (Y. Semba). 7. Vasa lymphatica hemor- 
rhoidalia superiora. 2. Arteria hemorrhoidalis superior. 
3. Ampulla recti. 4. Lymph network and nodules. 


In Buie’s cases there were 120 women and 
138 men. This finding differs from the analy- 
sis of most other investigators who found a 
large preponderance in the number of stric- 
tures in women. Biberstein explains this find- 
ing by the fact that 57 per cent of the cases in 
Buie’s series were postoperative strictures 
which would possibly account for the pre- 
ponderance in men. Hayes’ series showed 
83.18 per cent women, Tuttle found among 
313 cases 216 women, Poelchen, among 215 
cases 190 women, Carré reported 210 women 
and 51 men, and Ruge, 61 women and 2 men. 
Rankin, however, reported 160 men and 128 
women. 

SYMPTOMS 

The patients usually give a history of anal 
fistulas, mucopurulent and bloody discharge 
from the rectum, painful defecation and 
finally obstinate constipation. In the begin. 
ning there is only discharge from the rectum, 
later, pain and symptoms of stenosis appear 


Lympho- 
gland 
lumbales 


Lympho- 
gland. 


iliacae 
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hypogastr 


Lympho- 
glandulac 
inguinales 





Vasa lymphat. I 


Vasa lymphat Lymphgef. d. Oberschenkel 
dors. penis glandis 

Fig. 3. Lymph vessels and regional lymph glands of 

penis. z. Drainage of lymph vessels of penis to inguinal 


glands. 2. Annulus inguinalis abdominalis. 3. Direct 
connection of lymphatics of penis with iliac glands. 
(Horowitz and Zeissl.) 


which are extremely obstinate to treatment. 
According to Rankin diarrhoea occurs in about 
37 per cent of the cases and mostly as the 
result of purges. 

The patients are frequently admitted to the 
hospital with the diagnosis of cancer of the 
rectum. After the pathological examination 
eliminates malignancy, the diagnosis of syphi- 
litic stricture frequently is made even if the 
blood Wassermann test is negative and there 
is no history of syphilis. Then the patient 
usually receives antisyphilitic treatment 
which is without any efiect on the rectal 
stricture. Because of the obstinacy and resist- 
ance to any treatment whatsoever, serious 
operations are carried out. According to 
Barthels and Biberstein the affection is often 
fatal. 

From these facts, it may be seen how closely 
the “benign rectal strictures’? resemble the 
strictures described in association with ‘‘geni- 
to-ano-rectal elephantiasis,” and one may 
readily conclude that these strictures are 
identical. In the last few years it has been 
proved that the same etiology applies to these 
“benign” or “inflammatory” strictures as 


was found for the syndrome of genito-ano- 
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Fig. 4. Lymph vessels and regional lymph gland. of 
uterus, tubes, and ovaries. 1. Drainage of lymph ves |s 
of fundus uteri along Ligamenta teres to inguinal lyn h 
glands. 2. Drainage into iliac glands. (Poirier.) 


rectal elephantiasis, namely, lymphograi 
loma inguinale. It was proved by the freque 
history of the characteristic lymphogran 
loma inguinale adenitis and particularly | 
the positive Frei test. Barthels and Bib« 
stein; Bensaude and Lambling; Jersild; a1 
others have reported a great number of suc 
cases. 

Strauss reported in February, 1933, 7 
cases of ‘‘venereal strictures” of the rectu 
collected from the literature and noted tha 
in 69 of those the Frei test was positive. Th 
reason for the failure of some cases to react to 
the Frei antigen he assumed was due to the 
antigen being too weak but admitted the po: 
sibility that not all cases of stricture were du 
to lymphogranuloma inguinale. 


LYMPHATIC CIRCULATION OF THE GENITALI 
ANUS, AND RECTUM IN MEN AND WOMEN 


In order to understand and be convinced | 
the pathogenesis of the rectal strictures | | 
relation to lymphogranuloma inguinale, it ; 
necessary to be acquainted with the conditio’ ; 
of the lymph circulation in the genital, an: 
and rectal regions in men and women. T 
course of the lymphogranuloma inguinale j 
fection will then be easily understood. 

In this respect the studies of Semba are { 
importance. He investigated the lympha‘ ¢ 
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s tem of the rectum in 121 human embryos 
a | newborn infants by means of “interstitial 
i; -ctions’ into the lymph spaces. Figure 1 
« ws the lymphatic interrelation between the 
r ion of the anus and rectum on the one hand 
. | the pelvis and the inguinal region on the 
« ver hand. Figure 2 shows the close connec- 
t «a between the lymphatics of the mucosa of 
; » ampulla of the rectum and the anal por- 
t of the rectum. 

‘rom the detailed writings in textbooks on 
« itomy and from the description given by 
|’ rthels and Biberstein and others, the fol- 
|. ying conditions in the lymphatic system of 
{) - genitals in men and women may be sum- 
narized: In men the superficial lymphatics 
o| the penis form a network the collecting ves- 
sels of which drain the region of the external 
prepuce, the frenulum, and the skin of the 
shaft into the superficial inguinal glands, while 
the glans penis, the sulcus corone, and the 
corpus cavernosum form also a deep network, 
the collecting vessels of which enter the deep 
inguinal glands which send out lymph vessels 
to the external iliac glands. Only very few 
vessels lead directly to the iliac glands, and 
exceptionally to the hypogastric glands. In 
men, therefore, a primary infection of the 
anorectal glands is not to be expected readily 
(Fig. 3). 

In women there are different conditions in 
the genital lymphatic system: The collecting 
vessels from the exceedingly rich superficial 
lymphatic network of the vulva go to the 
superficial inguinal glands, those of the abun- 
dant network of the clitoris pass'to the deep 
inguinal nodes, a few of these go directly to the 
external iliac and hypogastric nodes. The 
posterior part of the vulva has in addition 
direct lymph ways to the anal network which 
drains partly into the inguinal glands but 
sends also lymphatics backward through the 
intermedial zone of the rectum and the am- 
pulla, partly to the ‘anorectal glands,” partly 
omitting these glands directly to the sacral 
lymph nodes. The lymph vessels of the lower 
third of the vagina, like those of the middle 
and upper portion pass mainly directly to the 
iliac and hypogastric glands, some lead di- 
rectly to the “anorectal glands.” The lymph 
vessels of the uterus go directly to the pre- 
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Roentgenogram of a normal rectum. 


aortic, superior hemorrhoidal, and_ sacral 
glands (Fig. 4). 

According to Barthels and Biberstein the 
relation between the lymphatics of the pos- 
terior vaginal wall and the rectum is most 
important. Many lymph vessels lead pos- 
teriorly through the fascia of the rectum to 
the rectal wall, to the anorectal glands of 
Gerota, or to the superior hemorrhoidal 
vessels. 

The above explains the fact that in women 
in the majority of cases the anorectal glands 
may be affected without involvement of the 
inguinal glands. These are only then affected 
in women when the primary lesion is situated 
on the external vulva. When it is situated 
in the vagina, then the iliac and hypogas- 
tric glands are affected, and there is also 
direct infection of the anorectal glands of 
Gerota. 

The statement of Roegholt is also very in- 
teresting, namely, that in women there are 
few anastomoses between the right and left 
side of the vagina and between the superficial 
and the deep lymph vessels. In men, how- 
ever, there are numerous anastomoses between 
the lymph vessels of the right and left sides 





Fig. 6. Discharging sinus 18 months after development 
of inguinal adenitis. 


and also between the superficial and the deep 
lymphatics. 

These conditions of the lymphatic circula- 
tion make it easy to understand the recta! in- 
volvement which is the most serious part of 
the lymphogranuloma inguinale infection. 
The importance of this venereal disease is not 
to be looked for in the inguinal adenitis, as 
it was previously assumed, but in the involve- 
ment of the deep pelvic glands, the iliac, hy- 
pogastric, and anorectal glands of Gerota. 
Hence the justification on the part of Bar- 
thels and Biberstein to change the name of 
lymphogranuloma inguinale to “lymphade- 
nitis granulomatodes venerea” or to “lym- 
phopathia venerea” as Wolf and Sulzberger 
suggested. The inguinal adenitis should be 
considered only as an external manifestation 
of the illness. 

The infection of the deep glands may take 
place simultaneously with the development of 
the inguinal adenitis or alone without any 
external manifestation. Even in men, to- 
gether with the inguinal adenitis, the iliac 
gland involvement may be felt in the begin- 
ning of the illness as a firm mass deep in the 
iliac fossa. This fact was first pointed out by 
Frei and may be considered as a diagnostic 
sign. In women in the majority of cases the 
lymphogranuloma inguinale infection is not 
manifested by inguinal adenitis, for the lymph 
vessels lead from the primary lesion on the 
genitals mostly directly to the deep pelvic 
glands, omitting the inguinal lymph glands. 
The glands invaded by the virus are destroyed 
and this leads to chronic lymphostasis in the 
regions draining into these glands. These 
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Fig. 7. Defect in filling and partial stenosis of the an 
canal and the adjacent portion of the rectum. 


regions are the genitals, the anal region, an 
the rectum. Upon the extent of destructio 
of these glands depends the extent of th 
lymphostasis. The genital, anal, and rect: 
regions may be affected together or separately 

That the sequele of lymphogranuloma in 
guinale, namely, elephantiasis of the genital 
and anus, and rectal stricture do not occur i! 
men as frequently as in women, is also under 
stood, for the lymph vessels of the genitals i 
men lead mostly and primarily to the in 
guinal glands. If the involvement of the dec] 
pelvic glands takes place, it is in most case 
only secondarily and not in such a degree a 
in women. Besides, one must think of the fac 
mentioned by Roegholt, that in men ther 
are abundant anastomoses between the lym 
phatics of the right and the left sides and th 
deep and superficial vessels, so that the resu 
of lymphostasis might not be developed i 
such a marked degree as in women, whe! 
there are few anastomoses. 

The chronic lymphostasis leads to di 
turbance in nutrition of the affected regio: 
The disturbance might manifest itself in 
regressive form, leading to chronic ulcerati: 
associated usually with the productive fori 
















Fig. 8. Lower portion of the rectum is obscured. The 
rectum terminates into stenotic area. 


the proliferation of connective tissue, result- 
ing in elephantiasis and finally in shrinkage 
producing the stricture of the rectum. 

Is this affection of the rectum the result of 
lymphostasis only or has the specific lympho- 
granuloma inguinale virus some part in the 
causation? The opinions of investigators are 
divided on this question. Loehe and Rosen- 
feld believe that it is quite possible that there 
is not only obstruction of lymph ways but also 
retrograde transportation of infectious ma- 
terial from the pelvic glands into the skin of 
the affected regions and into the rectal wall, 
so that the resulting changes are at least partly 
specific ones due to the virus of lymphogranu- 
loma inguinale. These authors have seen 
bubonuli appear in the dorsal lymph trunk of 
the penis several weeks after superficial and 
deep inguinal infection; pus obtained from 
these bubonuli gave a positive reaction in 
lymphogranuloma inguinale patients. This 
case could only be explained by the retrograde 
lymph transport of infectious material. In a 
second case of bilateral inguinal involvement 
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Defect in filling of the lower fourth of the 


Fig. o. 
rectum, 


the authors have seen in the triangle of 
Scarpa of the thigh several subcutaneous in- 
filtrations ulcerate. The excised ulcerated 
tissue proved histologically and by animal 
inoculation to contain the virus of lympho- 
granuloma inguinale. 

Barthels and Biberstein (3) also-believe that 
the changes in the genitals and the rectal wall 
are not produced through stasis alone. The 
local inflammatory process is supported 
through specific” processes. The lympho- 
granuloma inguinale virus is able to produce a 
proliferation stimulus in the surrounding tis- 
sues, as in filariasis. These authors have found 
the same structure in the elephantiasic tissue 
as in glands infected recently with lympho- 
granuloma inguinale virus. 

The same opinion is shared by Nicolas, 
Favre, Massia, and Lebeuf (33). Jersild and 
Frei, however, are inclined to the conception 
that those changes are the result of lympho- 
stasis alone, perhaps supported by secondary 
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Fig. 10. Persistent defective filling of the rectum. Not 
consistent with malignancy. 


infection. Jersild has never seen in the ele- 
phantiasic tissue any other change than sim- 
ple chronic inflammation. 


REPORT OF CASES 


Inspired to verify and if confirmed to help 
to spread the knowledge on the etiology of a 
certain group of rectal strictures I have ap- 
proached the rectal departments of Bellevue 
Hospital and found perfect and interested co- 
operation by Dr. Lester Breidenbach of the 
4th Surgical Division (Director, Dr. Carl G. 
Burdick) and by Dr. Frank Brown Berry of 
the First Surgical Division (Director, Dr. 
J. A. McCreery). 

In studying the cases, I have looked up their 
previous records in the hospital and incor- 
porated them in the reports. In order to 
visualize the defect in the rectum, roentgeno- 
grams were taken of the rectum following a 
barium enema, and compared with the roent- 
genogram of a normal rectum (Fig. 5). Dr. 
Lewis J. Friedman, director of the Roent- 
genology Department, has kindly co-operated. 


Fig. 11. Decided stricture of entire rectum. Borders 


of constricted lower half of rectum are irregular. 


Because of lack of space I shall give a de- 
tailed report on only one case and consider 
the 6 others in the analysis. 


B. M., aged 48 years, white woman, born in U. S., 
had been a patient in Bellevue Hospital several 
times. In March, 1931, she was operated on for a 
submucous fibroid by an hysterectomy. At that 
time both adnexa were found collapsed in the cul-de- 
sac, thickened, and bound down by numerous ad- 
hesions. The left adnexa which were four times the 
normal size were removed. 

In October, 1931, the patient was readmitted to 
the hospital because of discharging sinuses in both 
inguinal regions, resulting from inguinal buboes 
which broke down after 3 months’ duration. In the 
rectum a hard mass was found which was attached 
to the posterior wall of the vagina. The diagnosis 
made at that time was “fibroma of the rectum, pos 
sibly malignant.” 

A year later the patient was readmitted to the hos 
pital complaining of pus and blood in the stools and 
painful defecation, which started 9 months pre- 
viously. According to the patient difficulty in mov- 
ing the bowels started in March, 1931, soon after the 
hysterectomy and salpingo-ovariectomy. 

The diagnosis on admission was: ‘Stricture of 
the rectum probably syphilitic. Possibility of car 
cinoma.” Digital examination of the rectum re 



















Fig. 12. Definite stenosis of the entire rectum. Lumen 
diminished to one-fifth of its normal size. 


vealed on the posterior wall a crater-like cavity 
with firm raised edges. About 1 inch from the anus 
there was a reduction in the size of the lumen, and 
the finger felt as though it were encircled by a band. 
A small firm mass was also felt on the anterior wall. 
No blood or pus was found on the examining finger. 
In the anal canal and the rectum there were firm 
nodules, not tender, apparently covered with mu- 
cosa. On the posterior wall of the anal canal there 
was a 2 centimeter long fissure. At a distance the 
fully extended examining finger felt a rather large 
firm mass chiefly in the right wall, seemingly extend- 
ing around the lumen of the rectum. The procto- 
scopic examination of the rectum showed a com- 
plete posterior fistula-in-ano and inflammatory 
ulceration on the posterior and lateral wall of the 
rectum. “This does not suggest malignancy. Diag- 
nosis: Complete fistula with ulceration, proctitis, 
inflammatory induration. The involvement of the 
inguinal gland may be secondary to perianal in- 
fection.” 

One small nodule from the posterior wall was ex- 
cised and examined microscopically. The report 
from the pathologist was: ‘Chronic productive 
inflammatory tissue.” 

When seen in the skin clinic in October, 1932, the 
patient complained of general weakness, of pain in 
the right shoulder, and inability to raise the right 
arm. In the left inguinal region there was a hori- 
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Fig. 13. Diffuse stricture involving entire rectum. 





zontal linear depressed scar and in the right in 
guinal region there were several sinuses discharging 
muco-pus (Fig. 6). In the right iliac fossa there was 
an orange sized, irregular, firm, palpable mass, 
which was doubtless due to involvement of the iliac 
glands. She did not give any convincing history of 
syphilis. 

The Wassermann test of the blood was negative 
and the cerebrospinal fluid removed by cisternal 
puncture was normal. Frei tests done with several 
lymphogranuloma inguinale antigens, also with the 
extract of the brain of a monkey, which had been in- 
fected with lymphogranuloma inguinale virus, gave 
strongly positive reactions: every one of the reaction 
papules broke down in the center and .persisted for 
weeks. Roentgenogram of the rectum following a 
barium enema was reported as “defect in filling 
and partial stenosis of the anal canal and the adja 
cent portion of the rectum” (Fig. 7). The blood 
count was normal except for mild leucocytosis. The 
erythrocyte sedimentation test which was done 
according to the method of Linzenmeier was 32 
minutes. 

The treatment consisted of intravenous injections 
of 1 per cent solution of tartar emetic, starting with 
2 cubic centimeters and increasing up to 7 cubic 
centimeters. It was given twice weekly. This was 
combined with subcutaneous and intramuscular in- 
jections of lymphogranuloma inguinale antigen. 
Considerable improvement took place in her gen- 
eral condition: The pain in the arm and the rectal 
discharge diminished, and general weakness and pain 
in the rectum disappeared. The sinus in the right 
groin closed. 
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ANALYSIS OF SEVEN CASES OF RECTAL 
STRICTURE UNDER OWN OBSERVATION 


Seven cases of rectal stricture were under 
my observation in the years 1932-1933. 
Their histories were briefly: 

There were 3 men and 4 women. Four of the pa- 
tients were colored and 3 white. All of them 
gave a positive Frei reaction to several lympho- 
granuloma inguinale antigens. In all the 3 men 
there was a history of previous involvement of the 
inguinal glands, the signs of which were still visible 
as scars. Of the women only 1 gave a history of 
involvement of the inguinal glands, the remnants of 
which were seen in form of a scar and persistent dis- 
charging sinuses. The time elapsed between the in- 
volvement of the inguinal glands and the appear- 
ance of rectal signs and symptoms ranged from 1 
month to 15 years, the average being 4.8 years. Fis- 
tulas were present in 4 patients and a fissure in 1. 
The location of the stricture was such in all 7 cases 
that the examining finger could easily reach the 
stricture: Three showed involvement of the lower 
part of the rectum (Figs. 7, 8, 9) and in 4 the entire 
rectum was involved (Figs. 10, 11, 12, 13). The 
duration following the appearance of the symptoms 
or signs at the time when the Frei test was done 
varied from 1 to 14 years, an average of 3.5 years. 

The Wassermann test of the blood was negative 
in all the patients at the time when the Frei test 
was done, but the history of syphilis was definite in 
2, indefinite in 4 cases, and negative in 1. Patho- 
logical examination of rectal tissue made in 5 pa- 
tients revealed only simple or chronic productive 
inflammation. 

The treatment for lymphogranuloma inguinale, 
namely, tartar emetic, or gold injections greatly 
benefited the general health and the local rectal 
affection. This we ascertained in 5 patients, while 
in 2 the result of treatment could not yet be seen. 


The fact that the Frei test was positive in 
all the 7 cases studied, and that they were 
definitely benefited by the treatment for 
lymphogranuloma inguinale, make it fairly 
certain that those strictures are produced by 
the lymphogranuloma inguinale virus. The 
justified thought that the earlier the rectal 
involvement is discovered and treated the 
greater the prospect of preventing the stric- 
ture calls for an early diagnosis of lympho- 
granuloma inguinale. 

The diagnosis of lymphogranuloma _in- 
guinale especially in men is suggested by the 
presence of inguinal adenitis. But also in 
women much could be accomplished if any 
involvement of the rectum would make one 
consider the possibility of a preceding lympho- 


granuloma inguinale infection. Also in gyne 
cological conditions, like involvement of th: 
adnexa a Frei test should be done in order t 
exclude lymphogranuloma inguinale. Bar 
thels and Biberstein have noted in the history 
of those patients with rectal stricture exten 
sive pelvic inflammation, tumors of the ad 
nexa, abscess formation in these tumors an 
in the anorectal wall, and periproctitic per 
forating abscesses. 

Before any major operation is to be under 
taken in cases of rectal stricture, treatmen 
for lymphogranuloma inguinale should b 
given a test, which, judging from the case 
reported in this paper might make such opera 
tions unnecessary, particularly if treatmen 
is administered early and not after scar tissuc 
has formed. 

Sufficient Frei antigen should be on han 
in order to provide surgical and gynecologica! 
wards. This could be accomplished by inject 
ing a monkey intracerebrally with 1 cubic 
centimeter of the pus from a lymphogranu- 
loma inguinale gland. The brain and the cord 
from such a monkey, who dies or is killed 
after several weeks would furnish an abundant 
amount of antigen. Our Department of 
Dermatology has in mind to carry this out at 
the first opportunity. 

The purpose of this paper is to convince 
or at least stimulate the interest of the medical 
profession, particularly the surgeons, in this 
disease, so that further study could be carried 
out. For lymphogranuloma inguinale is not 
a purely dermato-venerological problem, it 
transgresses far into the realm of internal 
medicine and surgery. 


SUMMARY AND CONCLUSIONS 


1. A review of the literature of ‘esthio- 
méne” and ‘‘syphilome ano-rectal” on the 
one hand and of the so called “benign stric- 
tures” of the rectum on the other hand 
showed a remarkable resemblance in the con 
fusion regarding their etiology. Most, if not 
all, of these conditions are identical and ar 
due to the virus of lymphogranuloma in 
guinale. 

2. A description has been given of the 
lymphatic circulation in the genital, anal, anc 
rectal regions in both men and women. 











Seven cases of rectal stricture have been 


reported, all of which reacted positively to the 
Frei test and 4 of which gave a history of 


broken down inguinal glands. 


They have 


benefited from the treatment which is usually 
administered for lymphogranuloma inguinale. 


4. A plea is made for an early diagnosis of 


lymphogranuloma inguinale. By doing a Frei 
test in every case of rectal involvement stric- 
ture of the rectum might be prevented. 


w 
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are not acquainted with the good results 

obtained in the surgical treatment of car- 
cinoma of the larynx; that is, the very small 
operative mortality and the high percentage 
of 5 year cures. The good voice that results 
from thyrotomy in cases in which the lesions 
are localized, and the ease with which the pa- 
tients are rehabilitated following laryngecto- 
my in the more advanced cases are note- 
worthy. We have studied the curability of this 
disease in 107 traced cases in which operation 
had been performed at The Mayo Clinic pre- 
vious to 1928. 


|: is apparent that physicians in general 


EARLY DIAGNOSIS 


In the last decade the diagnosis of carcino- 
ma of the larynx has been made earlier, due 
largely to the recognition by physicians that 
hoarseness which has lasted more than a 
month may be due to carcinoma. 

Carcinoma of the larynx is more common 
among men than among women. Only 8 per 
cent of our series of patients were women. 
The average age of the patients was 55 years, 
but the disease occurs among young persons. 
We performed laryngectomy on 3 patients 
aged less than 23 years. 

In cases of suspected carcinoma of the 
larynx, the surgeon who is to do the operative 
work should examine the patient before biop- 
sy is made. Although biopsy is essential in 
many cases in order to establish a diagnosis, it 
is sometimes carried out with considerable 
trauma, and on examination a few days later 
it is difficult to determine whether the growth 
or the reaction from the biopsy has produced 
much of the enlargement. Biopsy, if neces- 
sary, should be done by the surgeon before the 
operation, and the patient and the relatives 
should be informed as to the treatment which 
will follow should the lesion prove to be a 
malignant one. 


1Read before the Inter-State Post-Graduate Medical Assembly, Cleveland, Ohio, October 16 to 21, 1933. 


SELECTION OF TREATMENT 

Certain types of relatively conservative 
operations are justifiable for carcinoma of the 
larynx, as is shown by the end-results in se- 
lected cases. The type of operation should 
depend on the degree of the malignancy of the 
lesion, the extent of the growth, its situation, 
and the other factors usually considered. 

Carcinoma of the epiglottis, which is usually 
of low grade malignancy, may be removed 
with surgical diathermy by means of a sus- 
pension apparatus. The operation is preceded 
by tracheotomy. This does not require phar- 
yngotomy, as is done in the more advanced 
cases, and the results have been exceptionally 
good. 

Thyrotomy, with or without removal of the 
cartilage, is indicated for early carcinomata 
involving the anterior two-thirds of the vocal 
cord, the growth being excised and the base de- 
stroyed with diathermy. If the growth affects 
both vocal cords anteriorly, then this entire 
area may be removed, following the method of 
Jackson. Thyrotomy and removal of the car- 
tilage, as practiced by Thomson, is a valuable 
method of treatment for unilateral growths in 
the anterior part of the larynx with fixation. 
Surgical diathermy is also valuable. However, 
a large percentage of these growths perforate 
through the entire thickness of the larynx, 
therefore cases for conservative operation 
should be carefully selected. 

Laryngectomy should be performed if the 
lesion is highly malignant, unless local excision 
can be made far enough from the growth to 
eliminate the possibility of local extension by 
the lymphatic vessels beyond the area re- 
moved. If the epitheliomata are of low grade 
malignancy, an excision 0.75 centimeters 
clear of the growth will be sufficient; if they 
are of high grade malignancy, a much wider 
margin of apparently normal mucous mem- 
brane must be removed with the tumor. 
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Fig. 1. Life expectancy in epithelioma of the larynx. 


Pharyngotomy is performed for more ad- 
vanced growths in the region of the epiglottis 
and base of the tongue, the aryepiglottic fold, 
and the postcricoid region. 

Removal of the cervical lymph nodes, if 
they are involved, depends on the activity of 
the lesion in addition to the other factors usu- 
ally considered. If the lesions are of low 


grade malignancy, block dissection of the neck 


should be done. One patient with cervical 
metastasis, graded 2, lived 14 years following 
laryngectomy and block dissection. If lesions 
are of high grade malignancy with lymphatic 
involvement, much can be accomplished by 
irradiation. Inserting radon and radium 
points at the time of operation into the area 
where recurrence is possible has a definite 
place in the treatment of these lesions. 


RESULTS 


A review of the literature reveals that ex- 
cellent results have been obtained in the surgi- 
cal treatment of carcinoma of the larynx. 
Colledge and Peacock reported 53 cases of 
carcinoma of the larynx, in which laryngecto- 
my was performed in 42 and thyrotomy in 11. 
There is no report of 5 year cures in this series, 
but 1 patient lived 10% years following laryn- 
gectomy and 1 patient lived 8% years follow- 
ing thyrotomy. The authors stated that 80 
per cent of the patients on whom thyrotomy 
had been performed are free from recurrence. 


Lewis reported ro cases in which thyrotomy 
had been performed, with 5 year cures in 4. 
One patient died of recurrence. The 5 other 
patients did not have recurrence, but were 
operated on less than 5 years ago. He re- 
ported 83 cases in which laryngectomy was 
performed; 53 patients (63 per cent) are living 
without recurrence, and 32 of them have been 
well for 5 years. 

Mackenty reported 102 cases in which 
laryngectomy had been performed, with 4 
deaths. Five year cures were not mentioned. 
From 1917 to 1922 he performed laryngectomy 
in 31 cases with 5 recurrences, and from 1922 
to 1926, in 58 cases with 5 recurrences. 

Thomson reported 70 cases in which thyrot- 
omy was performed, and after deducting the 
operative deaths and deaths from other causes, 
there were lasting cures in 76 per cent. He 
performed thyrotomy in 50 consecutive cases 
without an operative death. 

Crile reported 27 cases in which laryngec- 
tomy was performed with 2 operative deaths, 
and Mullin reported 27 traced cases in which 
laryngectomy had been performed during a 
period of 10 years, with 16 (55 per cent) 
deaths from the disease. Of 12 traced cases in 
which thyrotomy had been performed good 
results were obtained in 66 per cent. Five 
year cures were not reported. 

Tapia reported performing laryngectomy in 
107 cases with 5 deaths; Orton reported 32 
cases with 3 deaths, and Lynch reported 152 
cases with 2 deaths; 62 per cent of Lynch's 
patients are well without recurrence. 

In The Mayo Clinic thyrotomy has been 
performed in 75 consecutive cases of carcino- 
ma of the larynx with no operative deaths. 
We feel that the results are due largely to the 
fact that a 2 stage operation was performed on 
elderly patients, and on those who were poor 
surgical risks. In a series of 60 consecutive 
cases in which laryngectomy was performed, 
there was only 1 operative death. This makes 
a total of 135 operations for carcinoma of the 
larynx, with 1 operative death. 

Excluding the patients who died from other 
causes, those who were not traced, and the 
operative deaths, there were 107 traced pa 
tients operated on at The Mayo Clinic pre- 
vious to 1928. On the results obtained by 
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TABLE I.—CARCINOMA OF THE LARYNX 
(107 PATIENTS) 
































Five year as a 
: cures Cures in Years 
Tinscuita Patients 
= traced ie cae ie 
» +,° 

Patient I xe! 10 Is 20 | Still 
| cent living 
hyrotomy 1 34 ae 28 ai Ba 3 | 18 | 8 3  <% 23 
I tyngectomy _ 3 | at 56. I | 34 | 18 | 5 | 2 33 
otal 7 | 6 69 64. s| 33 a 27| 8 | 3] so 





“Average time elapsed since operation is 9 years and 4 months; the 
rtest time, 5 years, and the longest time, 24 years. 


these patients the curability of carcinoma of 
the larynx is based. Thyrotomy was per- 
formed on 34 of these patients, and 28 (82.3 
per cent) obtained 5 year cures. Laryngec- 
tomy was performed on 73, and 41 (56.1 per 
cent) obtained 5 year cures. Of the total 
group of 107 traced patients, 69 (64.5 per cent) 
obtained 5 year cures. In Table I it may be 
noted that 53 patients obtained 7 year cures, 
27 obtained 10 year cures, 8, 15 year cures, 
and 3, 20 year cures. Fifty-six patients are 
still living. The average time elapsed since 
operation on the 56 living patients is 9 years 
and 4 months; the shortest time, 5 years, and 
the longest time, 24 years (Fig. 1). 

We feel that the grade of malignancy is a 
factor in determining the advisable treatment 
in the individual case and also in determining 
the prognosis. In 78 cases graded microscopi- 
cally, the grade has a definite relation to the 
percentage of 5 year cures (Table II). 


THE VOICE 


Following thyrotomy for unilateral growths 
of the larynx, the voice is usually good. A 
scarred band forms and replaces the area from 
which the growth was removed, and the oppo- 
site cord approximates this to produce a useful 
voice. The amount of tissue removed, and 
whether one or both cords are involved, de- 
termines the end-results. If the lesions are 
small, surprisingly little postoperative deform- 
ity will be noted after the tissues have healed 
completely. 

Following laryngectomy, speech must be 
produced either by the muscles of the pharynx 
or by an artificial voice box. A small percent- 
age of patients are able to talk with little 
effort by using the pharyngeal muscles; the 
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LARYNX = 843 


TABLE II.—CARCINOMA OF THE LARYNX, 78 
CASES GRADED MICROSCOPICALLY 


Five year cures 
Patients eeu oe 
traced | 
| Patients Per cent 

Grade 1 | I | I I 
Grade : 2 Y & 14 35 9.5 
Grade 3 ae 7 | 18 66.6 
Grade | 4 6 | ° | O 
Total 78 | 54 | 69.2 


voice sounds like that of a patient with a mild 
laryngitis. ‘This is the ideal result in such 
cases, but it can be accomplished only in a 
small percentage of them. The intelligence of 
the patient is a large factor in producing such 
a result. The second type of pharyngeal 
speech produced by the patient swallowing air 
and then belching it up in spasms is not so 
satisfactory, and we feel that an artificial voice 
box is preferable to this type of speech. All 
patients at The Mayo Clinic on whom laryn- 
gectomy is performed are supplied with a sat- 
isfactory artificial larynx made by Dr. Sheard 
of the division of physics and biophysical re- 
search. It may be connected, by means of a 
metal cup to the tracheal opening, or if the 
patient is wearing a tracheotomy tube, direct- 
ly to this. Speech by this method has changed 
the mental attitude of these patients, and con- 
trary to the general impression, most of them 
are able to return to their original occupation. 
Their morale is excellent. 


CONCLUSIONS . 


The surgical treatment of carcinoma of the 
larynx, compared to the treatment of carcino- 
ma in general, entails a low operative mortali- 
ty (less than 1 per cent), and a high percentage 
of 5 year cures (64.5 per cent). Patients oper- 
ated on for carcinoma of the larynx usually 
have a good outlook as regards speech. Al- 
most all of the patients who have had a con- 
servative operation develop useful voices, and 
those requiring laryngectomy are able to talk 
by means of the pharyngeal muscles or an 
artificial larynx. 
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SUPRAVAGINAL 


HYSTERECTOMY 


A STATISTICAL SURVEY OF 1900 CASES, WITH ESPECIAL REFERENCE TO THE LATER 
DEVELOPMENT OF CARCINOMA IN THE RETAINED CERVIX 


RICHARD L. PEARSE, M.D., Boston 


From the Free Hospital for Women, Brookline, Massachusetts 


discover the incidence of carcinoma of 

the cervical stump following supra- 
vaginal hysterectomy. The series includes all 
the cases in which this operation was per- 
formed over a period of 26 years, i.e., from 
1go0 to 1925 inclusive. The patients were 
traced by sending a questionnaire to the last 
available address. If this brought no answer, 
a search was made through the directories of 
the living and the registry of deaths in the 
Massachusetts State House. Out-of-state 
patients were traced through the town clerk 
and local board of health. By means of the 
questionnaire an attempt was made to deter- 
mine whether the patient had any vaginal dis- 
charge or bleeding, pain or symptoms of pro- 
lapse. All complaining of discharge or bleeding 
were requested to return for examination. 
Those with no complaints were considered 
well and examination was not advised. Of the 
patients living and well only those who could 
be traced for at least 5 years were considered 
suitable for the purpose of this study. Of the 
1900 consecutive cases, then, 860, or about 45 
per cent, could not be traced for more than 5 
years. Of the remaining, 34 had died following 
operation, 192 had died of causes other than 
carcinoma of the cervix, 802 were living and 
well 5 to 25 years after operation, 2 had died of 
cancer of the cervix which was known to be 
present at the time of operation (v.i.), 2 had 
unsuspected cancer of the cervix at the time of 
operation, and 8 are known to have developed 
later cancer of the cervix. 

At the Free Hospital for Women the tech- 
nique of supravaginal hysterectomy has been 
practically standardized. With the exception 
of 16 cases prior to October, 1902, in which the 
cervix was not suspended by the round and 
broad ligaments, all were operated upon ac- 
cording to the method described by Graves in 
his Gynecology. Bilateral salpingo-oophorec- 


4 Kk study was undertaken primarily to 


tomy was included in all but 18 cases; in these, 
I Ovary was retained. 

The pathological conditions which led to 
hysterectomy are classified in Table I. This is 
possible because all except 6 specimens have 
been examined grossly and microscopically. 
These 6 have been classified by a consideration 
of the operative notes and otheravailable data. 
The ages by decades at which operation was 
performed are tabulated in Table II. About 
10 per cent of the total series had passed the 
mengpause. Table III shows the operative 
procedures combined with supravaginal hys- 
terectomy. 

There were 34 operative deaths, a mortality 
of 1.7 percent. This figure agrees exactly with 
that of Bartlett and Simmons for a larger 
series of supravaginal hysterectomies per- 
formed at the Free Hospital for Women (1). 
Von Graff has quoted the following percent- 
ages for operative mortality: 7 


vaginal 
hysterec- 


Total 
hysterec- 
tomy 


Burch and Burch, in a small series, reported a 
mortality of 4.2 per cent for supravaginal 
hysterectomy and 3.1 per cent for complete 
hysterectomy. Bartlett and Simmons gave 7.9 
per cent as the operative mortality for all cases 
of total hysterectomy at the Free Hospital for 
Women between 1902 and 1932. Malignancy 
was the cause of operation in 122 cases, and 
for these the mortality was 13.9 per cent. One 
hundred thirty-seven complete hysterec- 
tomies for non-malignant conditions resulted 
in a mortality of 5.1 per cent. Many of these 
patients were bad operative risks, especially 
those with malignant disease, and the opera- 
tions were technically difficult. These cases 
differ considerably from those selected for 
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TABLE I.—PATHOLOGICAL CONDITIONS IN Igoo 
SUPRAVAGINAL HYSTERECTOMIES 


Number with 
satisfactory 








Total follow-ups 
Acute pelvic inflammatory disease. . + 104 37 
Chronic pelvic inflammatory dise ase... oasis (Le 164 
Tuberculous pelvic inflammation............. 29 14 
Rainer See 322 186 
Fibroids wane uted by pelvic inflammatory 
disease. . SERCLERAACEEREKAE DEAE WERE m 429 224 
ER vk cnn eene ; 130 79 
Ag ree Si euberrenhees bush Loe oanwe 179 129 
Endometrioma. . 18 10 
Adenomyoma. a 32 16 
Adenocarcinoma of the endometrium......... 18 18 
Pseudomucinous cystadenoma of the ovary... . 28 20 
Serous cystadenoma of the ovary............. 9 5 
Papillary cystadenoma (benign) of the ovary. 19 12 
Papillary cystadenoma (malignant) of the ov: ary 22 17 
Dermoid cyst of the ovary.......... 23 19 
Fibroma of the ovary.............- eee cee 7 3 
Carcinoma of the ovary...... ekeue eee aac 8 8 
Dysfunctional flowing.............. pe wat 59 31 
E pilepsy POT TTT PPT PEEL ETL 6 4 
SS PEE ODTR EC PTE EEE 14 7 
Pregnancy complicated by fibroids........... 8 3 
Le vada i644 even ss esveset cides 4 4 
CM in cccu sks bb ob ue kahekeksue 2 I 
Uterine polyp...... ; Sedans h Ricaioca mae k 15 6 
RS cccccenndaadesousanvan I ° 
Sarcoma of the uterus.................- I I 
*Carcinoma of the cervix. caw 2 2 
Adenocarcinoma of the tube...............-- I ° 
Miscellaneous (insufficient data)............. 390 21 
SD aka eSesceeanedssaieenad acne eeaoe 1,900 1,040 


_*These 2 patients were known to have carcinoma of the cervix. 
Supravaginal hysterectomy was performed in preparation for use of the 
Percy cautery. They are included to maintain the integrity of the series. 


elective total hysterectomy at present. The 
causes of death according to the clinical diag- 
nosis are listed as follows: 






Pulmonary embolism (three occurred on the operating table)...... 8 
he on naa ea ANAT SS ESEASS EES PORES UNE SRS R NS SS bn CRS e EE 7 
RL Oe Cm scene bb inne eae pk AUK Ose eRe e Kae Rue 4 
co etn og falta Gace ke bbw kwh eek wb oles wee wis 3 
ss nin Ses GS RUSS DAD UR ORNS ODS KEN ENN TSE ES CORES 3 
Intestinal obstruction. . SOE EACLE TAUREN SOT EREESERS SARS sE hae 3 
OO Ee er eT ee 2 
Septicemia......... I 
Exhaustion......... pakke ine oe 
| SRE I 
Purpura hemorrhagica I 


The case dying of exhaustion was a 74 year old 
woman who died of no apparent cause a month 
following operation for bilateral ovarian cysts 
and multiple fibroids. The case of purpura 
was a woman of 40, who prior to operation had 
had no symptoms or history of purpura. 
Following operation for large fibroids she bled 
from her wound and failed to respond to 
several transfusions. Parotitis developed and 
death occurred after 11 days. 

But 2 autopsies were obtained. One was 
limited to an abdominal incision. The patient 
was a 43 year old woman who died 2 hours 
following a difficult operation for multiple 
fibroids and chronic pelvic inflammation. A 
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TABLE II.—AGES BY DECADES AT 
HYSTERECTOMY WAS PERFORMED 


Number with 
satisfactory 


WHICH 


Years Total follow-ups 
SP Corky ekelauuapess een se he ees Renee 8 I 
EE oan asa we acaba loeb seas sane ote as 234 77 
BER Ses faa Gwe SHAT ave ew aaa Se TR eke 621 305 
SE LC aacaaan nea eee Pols ake e Sao 748 465 
SE 4 POPSET RETR OCTET LOPES YEVEPTE EEE Tre 235 149 
oy. STEER TERELEEER LOR ET URELEC EEE ET EET TT 45 35 
PMG aiGcrceusncusccwoednwekusubsscenecawis 9 8 
RS i ted ek eee ines ea ane 1,900 1,0 me 
Had passed the menopause................... 202 142 
TABLE  III.—-OPERATIONS PERFORMED WIT! 


SUPRAVAGINAL HYSTERECTOMY 


Number wit 
satisfactor 


Total follow-u; 

Plastic operation on vagina, or cervix, or both. 470 201 
AppendectoMy....... 2. ..0...sserssesecesses 1,031 530 
Fixation of cervical stump to anterior abdominal 

RE Pe ee ere ree re 276 174 
Ova DKtAD CERMMMAMUBTIOR 0.00000 ccc csvecccesss 83 30 
NS Earns oe Utes as Sct sausisn been ole Bia 63 18 
Moschowits Operation. .....6..ccseesesessecs 14 8 
ee | er ere I ° 
NN ON MEN os. aso asss oe ve vn cones I > 
Closure of vesicovaginal fistula................ I ° 
CROMCIBESOEOMY< «os sss sc ec sccccessssseces I ° 
Excision of postrectal fibrosarcoma............ I ° 
diagnosis of shock had been made. Thi 


ureters and rectum were intact. A complete 
postmortem examination was allowed on the 
other case. Probably death was due to ether, 
although clinically the diagnosis had been 
myocarditis. The patient was 36 years old; 
her blood pressure was 134/80. Death ox 

curred on the operating table at the comple 
tion of operation for multiple fibroids and 
chronic pelvic inflammation. The only ana 

tomic findings were ‘‘slight chronic and acute 
infectious lesions of the kidney.” 

In Table IV are listed the causes of death 
and the time intervals following operation of 
the 192 patients who died of diseases other 
than carcinoma of the cervical stump. Al 
though the data on the last 6 cases in the 
table are incomplete, cancer of the cervix can 
safely be excluded. 

Of the 802 patients living and well 5 or mor 
years after operation, 542 had received 
treatment of their cervices (165 had never been 
pregnant). Ninety-eight of these, 18 per cent, 
complained of vaginal discharge. Of the 260 
remaining patients (12 had never been preg- 
nant) who received cervical treatment (cauter- 
ization—37, trachelorrhaphy—85, amputa- 
tion—121, excision of polyp—1o, coring out 
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fABLE IV.—-DEATHS DUE TO CAUSES OTHER 
THAN CARCINOMA OF THE CERVICAL STUMP 





Less _ Five to | Ten to a to 
| ) 
| 10 yrs. 20 yrs. | 30 yrs 
| vr 0. P.O. | PO. | P.O 
\rteriosclerosis (including 
cerebral haemorrhage) 7 14 | 15 \ 
leart disease 6 6 9 I 
Nephritis (including 
uremia) I | 3 
neumonia 7 3 | 6 
diabetes 2 3 2 
ircinoma of stomach I 5 3 
arcinoma of liver 2 | ry | I 
arcinoma of we aah | 3 2 
ircinoma of rectum I 
ircinoma of pancreas I | 
Carcinoma of urinary 
bladder | I | 
Carcinoma of urethra | I | 
Carcinoma of ovary | | 
(recurrent) | 15 | | | 
Carcinoma of endometrium| | | 
(recurre nt) 6 I 
fe arcinomatosis Tet santee | | | 
intestinal origin) I | | 
E ‘pilepsy I | 
E neeph itis I 
Dementia praecox | | I | 
| 
General paresis | I | 
———$$$____-—|——- amen tae 
Brain tumor | I | } 
ll a en 5 — « - 
Syringomyelia | I 
Strangulated hernia | | I 
re latinas at the liver | | I I 


from above—7), 33, or 12.6 per cent, com- 
plained of discharge. A vaginitis was the 
usual finding in these cases. Masson has re- 
ported 45 cases of vaginal discharge following 
supravaginal hysterectomy. 

There were 60 patients living and well 5 or 
more years after plastics and hysterectomy 
for prolapse. None complained of symptoms 
suggesting recurrence. Among 105 patients 
operated upon 5 or more years previously for 
frank procidentia, however, 12, 11.4 per cent, 
stated that their symptoms had returned. In 
9 of these the cervix had been fixed to the 
anterior abdominal wall. No matter what 
treatment is employed in procidentia, pro- 
lapse may recur because of the constitutional 
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TABLE IV.- 


| Less than} Five to Ten to |Twenty to 


| Syrs. | to yrs 20 Yrs :o Vrs 
P.O. P.O P.O PO 
fitentinal abattuetion - i 3 
Inte sting il whee "8 and a | 
diverticula I 
1 wn ric ate mosis ee I 
( i sl-bladder dies vee - I I 
Pulenenney tehmncabeale a I , 3 
Abdominal tuberculosis a 3 
Se pt ic 2 nia [ea , : I 
Bndou arditis ai I 
Stre esnentnns ten winaiiles I 
hcee eppeniidiis - 1 
P e nicious san sais . ve I 3 
Ho igkins’ dion ant Tt I 
Sple nomegaly ie I 
E xophthalmic goiter a | I 
re ute heonchlttn : i I I 
1 lene wy coubolion - I 
Sesunntee pr yveneny ( - : 
current) I 
Pestenatad Snseepesnn I 
Sarcom: a a bre. " t i I : 
Si Seeine apis _ I _ 
1 lomicic ieee I ~ 
Suicide a I - 
ec ide nt al injuries - j a 
(burns, ete.) 1 I 
Senility a Ye 1 i 
Cc ause - de finite ty (ienowa 2 } ; 


tendency of the tissues in these .cases to 
stretch. In only 6 instances were symptoms 
of prolapse a complaint among the 638 pa- 
tients operated upon for causes other than 
prolapse and procidentia. The cervical stump 
was usually held so high in those cases seen 
that examination of it was difficult. 
Concerning the incidence of carcinoma in 
the cervical stump following supravaginal 
hysterectomy, 8 patients are definitely known 
to have developed the disease. This figure 
represents 1 per cent of the 802 patients alive 
and well 5 or more years after hysterectomy. 
Since 122 of the 192 cases dying of causes 
other than cervical cancer survived hysterec- 
tomy for 5 to 20+ years, thus allowing 











sufficient time for cancer of the cervix to de- 
velop, it seems fair to consider the figure of 
incidence somewhat less than 1 per cent. 

Monod states that the incidence of car- 
cinoma of the cervical stump is higher than 
that in non-operated women. Stein, on the 
other hand, feels that the incidence is no 
higher. The statistics of a few authors are 
tabulated (3): 


Cases of 
stump 
carcino- 
Totals ma Per cent 
Tarnier : ; 1,164 ° ° 
Albrecht. . . 4,218 17 0.4 
Sanders 2,062 8 0.8 
Teasaure 1,864 10 0.54 
Hochman 1,114 3 0.27 
Mayo (12).. so» Ses 15 0.4 
Schottlaender, Herbert, Spencer and Noble 


(15,20) examined goo uteri removed totally by 
operation and in 2 per cent found microscopic 
evidence of cervical malignancy when no gross 
or clinical evidence was present. 

Fibroids have long been considered a pre- 
disposing factor in malignant degeneration of 
the stump (8, 11, 16, 18). In this series the 
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largest group is made up of cases of fibroids 
i.e., 39.5 per cent of the operations were per- 
formed either for fibroids or fibroids compli 
cated by pelvic inflammation. Of the 41 
patients in this group satisfactorily traced 
carcinoma of the stump developed in 4, i.e 

0.97 per cent. On the other hand, of 201 casi 

of pelvic inflammatory disease, 4 are known t 

have developed stump carcinoma—1.99_ px 

cent. In other words, the incidence of cervic: 

carcinoma in this series is over twice as grea 

among patients with pelvic inflammation 3 

among those with fibroids. 

Davis and Ferry have each reported ca: 
cinoma of the cervix developing 5 and 
months, respectively, after supravaginal hy: 
terectomy. At the time of operation bot 
cases were negative clinically. The summaric 
below indicate that the development of th: 
disease may be much more slow. The firs 
2 cases are considered to have been missed ai 
operation. 


Case 1. Patient aged 38 years complained o 
lumbar backache, bearing down, and dysuria. Sh: 
had had one labor. Catamenia was normal. Ex 
amination disclosed a lacerated perineum and cervix 
cystocele, retroversion and prolapse. Operation con 
sisted in dilatation and curettage, cauterization 0! 
the cervix, trachelorrhaphy, anterior colporrhaphy 
with excision of urethral cyst, supravaginal hysterec 
tomy and appendectomy. Convalescence was un 
eventful. Pathological report: chronic cervicitis 
chronic salpingitis and hydrosalpinx, chronic ap 
pendicitis. Four years and 7 months later the 
patient was examined because of slight flowing 
which had occurred 3 months and 4 days previously 
The cervix was enlarged and indurated. Biopsy re 
port: squamous carcinoma. A re-examination of th« 
specimen removed by trachelorrhaphy disclosed 
early carcinoma (see Fig. 1). The patient was treated 
with radium and on examination one year late: 
was found to have an advanced recurrence. 

CasE 2. Patient aged 55 years, complained o! 
continuous flowing of 2 months’ duration previou 
to which her catamenia had been normal. She had 
had 2 labors. Examination disclosed a large, multi 
ple-fibroid uterus and tender mass in pouch 0: 
Douglas. Operation consisted in lysis of adhesions 
supravaginal hysterectomy, appendectomy. Con 
valescence was stormy. Pathological report: endo 
metrial hyperplasia, multiple fibroids, chroni: 
salpingitis, chronic periappendicitis. A year and 
months later the patient complained of irregula 
flowing of 7 months’ duration. Examination dis 
closed a tumor of the cervical stump; biopsy, squam 
ous carcinoma. Radium was applied and the patien 
was alive and well 5 years and 11 months later. 
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The following 8 cases are almost un- 
doubtedly examples of true malignant de- 
generation of the cervical stump: 

CasEr. Patient aged 31 years complained of lower 
abdominal pain and leucorrhoea of 11 years’ duration 

unrelieved by previous right salpingo-oophorec- 
tomy. She had had two labors. Menstruation was 
normal. Examination revealed moderate vaginal re- 
laxation, tender mass in left vault. Operation con- 
sisted in anterior colporrhaphy, perineorrhaphy, 
supravaginal hysterectomy, appendectomy. Con- 
valescence was complicated by pelvic sepsis. Patho- 
logical report: multiple fibroids, chronic salpingitis, 
chronic oophoritis, chronic appendicitis. Thirteen 
years and 1o months afterward the patient com- 
plained of a brown, blood-tinged discharge of 3 
months’ duration. Clinically the cervix was nega- 
tive. A biopsy was not considered malignant. Un- 
fortunately the section that survives today is only a 
piece of fibrous tissue without a trace of epithelium. 
Nineteen years and 11 months after operation and 6 
years and 1 month after biopsy, the patient appeared 
in another Boston hospital. A diagnosis of moderate- 
ly advanced squamous carcinoma of the cervix of 
medium malignancy was made. She was treated 


with radium and died of the disease one year and 7 
months later. 
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Fig. 3. High power taken from Figure 2. 


CasE 2. Patient aged 41 years complained of 
bearing down sensation in left lower abdomen, worse 
with menstruation. She had had 2 labors. Cata- 
menia were normal except for pain. Examination 
revealed an irregularly enlarged uterus. Operation 
consisted in supravaginal hysterectomy, appendec- 
tomy. Convalescence was uneventful. Pathological 
report: multiple fibroids, chronic salpingitis, hydro- 
salpinx. Eight years and 6 months later the patient 
was seen because of a bloody discharge of a year’s 
duration. Biopsy: squamous carcinoma. Radium 
was applied; she was well 6 years and 8 months later. 

CASE 3. Patient aged 38 years, had complained of 
lower abdominal pain, nausea and vomiting for 5 
months, since the birth of her fifth child. Menstrua- 
tion was normal. Examination revealed a hard, 
irregular mass filling Douglas’ pouch. After a short 
period of conservative treatment, supravaginal 
hysterectomy and vaginal drainage were performed. 
Convalescence was complicated by wound sepsis. 
Pathological report: tubo-ovarian abscess. After 17 
years and 6 months the patient was readmitted be- 
cause of staining and yellow discharge for a year. 
Her cervix was large and firm. Microscopic examina- 
tion showed squamous carcinoma. She was treated 
with radium and has been untraceable since. 

CasE 4. Patient aged 34 years, had complained of 
vaginal discharge and labor-like pains for 4 years, 
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following a period of painful micturition—unrelieved 
by right salpingo-oophorectomy 3 years previously. 
She had had 2 labors. Catamenia were normal. 
There were swelling and tenderness in the left vault. 
Operation consisted in dilatation and curettage, 
trachelorrhaphy, supravaginal hysterectomy. Re- 
covery was satisfactory. Pathological report: acute 
endometritis, chronic cervicitis, salpingitis and 
oophoritis. Twelve years and 7 months later a blood- 
tinged discharge of 3 weeks’ duration brought the 
patient to another Boston hospital, where carcinoma 
of the cervix with vaginal involvement was found. 
Microscopic diagnosis: squamous carcinoma. Ra- 
dium was applied. She was well after 6 months, but 
has since been untraceable. Subsequent study of the 
trachelorrhaphy specimen revealed areas very sus- 
picious of early malignancy (Figs. 2 and 3). 

Case 5. Patient aged 43 years, had complained 
of vaginal discharge and blood for 3 months. She 
had had one labor. Three years before unilateral 
salpingo-oophorectomy had been performed, since 
which time there had been no menses. Adherent 
masses could be felt in the pelvis. Operation con- 
sisted in supravaginal hysterectomy. Pathological 
report: chronic salpingitis, cystic ovary, chronic 
endometritis. Seven years and 10 months later the 
patient returned because of bleeding. Her cervix 
was large and indurated; biopsy showed squamous 
carcinoma. The cervical stump was excised. One 
year and 3 months afterward she died of intestinal 
obstruction, due presumably to a recurrence. 

Case 6. Patient aged 34 years, had never been 
pregrant. She complained of irregular and profuse 
catamenia—one year; lower abdominal and sacral 
pain—6 weeks. Her uterus was large; she was flow- 
ing profusely. Operation consisted in dilatation and 
curettage, supravaginal hysterectomy and ap- 
pendectomy. Pathological report: multiple fibroids, 
chronic salpingitis, obliterated appendix. Seven 
years and 10 months later she was seen because of 
bleeding. There was an irregular growth in the cer- 
vix which bled easily. Treatment was strongly urged 
but refused. The death certificate stated that she 
had died of cervical cancer 1 year and 3 months 
afterward. There was no biopsy of this tumor. 

CasE 7. Patient aged 34 years, complained of pain 
in right side of abdomen. Labors: one. Catamenia 
were normal. Examination revealed a lacerated 
perineum and cervix, tenderness in right vault. 
Operation consisted in supravaginal hysterectomy, 
appendectomy. Pathological diagnosis: acute endo- 
metritis, acute salpingitis, ovarian abscess. Six years 
and 2 months later she was seen because of a year’s 
flowing. The cervix was indurated; biopsy proved 
squamous carcinoma. The tumor was irradiated at 
another hospital; death occurred in 6 months. 

CasE 8. Patient aged 49 years had never been 
pregnant. She complained of pain in the left groin. 
Catamenia were normal. Examination revealed 
multiple fibroids. Operation consisted in supra- 
vaginal hysterectomy and appendectomy. Patho- 
logical report: multiple fibroids, chronic salpingitis, 
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and appendicitis. Six years and 3 months later, after 
nearly 2 years of bleeding, she was found to have a 
large indurated cervix, which contained squamous 
carcinoma. Cceliotomy was performed and _ the 
Percy cautery employed. She died, apparently «f 
embolism, 14 days after operation. 

That 2 of the 8 patients mentioned ho | 
never been pregnant seems exceptional. It 's 
noteworthy that only one of these 8 cases hs | 
had a trachelorrhaphy and that a re-examin 
tion of the section over 12 years later, wh 
there was cancer clinically, showed a ve 
suspicious area. In only one instance (Case 
did symptoms leading to the finding of canc 
start earlier than 5 years after hysterectom 
It is conceivable that very early cancer m: 
have been present in this patient at the ti 
of operation, especially when one consid 
that the first of the 2 missed cases of cervic 
carcinoma did not have symptoms until mo 
than 4 years after a tumor-bearing specim« 
had been excised. Beckman observed 
erosion of the cervix develop into cancer ov: 
the course of 5 years. 


SUMMARY 


Nineteen hundred consecutive cases « 
supravaginal hysterectomy performed bi 
tween 1900 and 1925 (inclusive) have been 
reviewed. There were 34 operative deaths, 
mortality of 1.7 per cent. One hundred ani 
ninety-two patients died later of causes othe: 
than carcinoma of the cervical stump. Two 
died of cancer of the cervix which was known 
to be present at the time of operation. Two 
had unsuspected cervical cancer at the time 0! 
operation. Eight hundred and sixty patient: 
could not be traced for more than 5 years. (/ 
the remaining 810 followed for 5 to 25 years, 
are known to have developed carcinoma of th 
stump, an incidence of about 1 per cent. 

tighteen per cent of the women whos: 
cervices had not been treated stated that the 
had vaginal discharge. Of those whose cervic: 
had been treated 12.6 per cent admitt 
having more or less discharge. Most often t] 
cause of the discharge was found to be 
vaginitis. 

Symptoms suggesting prolapse of the cer\ 
cal stump occurred in 11.4 per cent of t] 
cases that had had procidentia and in 0.9 p 
cent of all others. 























‘he incidence of stump carcinoma in cases 
th t previously had fibroids is compared with 
th ¢ in cases of previous pelvic inflammation 
a: | found to be less than half as great. In no 
ci: of previous prolapse or procidentia was 
c, cinoma of the retained portion of the cervix 
fo. nd to have occurred. 

he cases of cervical cancer apparently 
m -sed at the time of hysterectomy and those 
d veloping the disease later are briefly sum- 
m.rized. 


CONCLUSIONS 


Unless the mortality from total hysterec- 
tomy can be shown to be the same or less than 
that for supravaginal hysterectomy in the 
same type of case, the possibility of later 
cancer of the cervix should not be considered 
an indication for complete extirpation. 

Carcinoma of the cervix may be a very 
slowly progressing disease, not giving symp- 
toms of its presence until over 4 years after its 
onset. Furthermore, in this series, it de- 
veloped later only in cases of previous pelvic 
inflammation or fibroids and not once in cases 
of previous prolapse or procidentia. 

Before supravaginal hysterectomy is per- 
formed the cervix in every instance should be 
carefully examined. Biopsy should be made 
on the slightest suspicion. Lacerations and 
erosions should be repaired or cauterized. 
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WO alarming complications of spinal 

anesthesia, respiratory failure and vaso- 

motor collapse, have played an impor- 
tant part in retarding the use of this valuable 
method. Treatment of these reactions has 
been based upon the theory that the anes- 
thetic drug causes a paralysis of sympathetic 
vasomotor control, and that respiratory pa- 
ralysis is the result of bulbar anemia (Evans). 
The existing experimental and clinical data 
are confusing, however, and do not clearly 
support this view of the phenomena involved. 

The experimental evidence indicates quite 
clearly that the fall of blood pressure is caused 
by paralysis of the sympathetic fibers of the 
spinal root filaments. Smith and Porter, in 
one of the earliest experimental studies of 
spinal anesthesia, concluded that the fall of 
blood pressure was due to a paralysis of the 
splanchnic control. They found no evidence 
that the fall of blood pressure was because 
of “paralysis of the bulbar vasomotor center.” 
Most of their observations have been con- 
firmed by Schilf and Ziegner, and by Fergu- 
son and North. The latter emphasize that 
it is not the splanchnic region alone that is 
affected, but that all the sympathetic fibers 
are involved in the area anesthetized. 

On the other hand, another group of in- 
vestigators ascribe the fall of blood pressure 
to cardiac failure, which results when paral- 
ysis of the intercostal nerves interferes with 
normal chest expansion and diaphragmatic 
excursion, and causes a damming back of ve- 
nous blood in the right heart and its tribu- 
taries (Bower, Clark, Wagoner and Burns). 

The cause of respiratory failure is not clear. 
Ferguson and North report that in their ex- 
periments with spinal anesthesia there was 
first a paralysis of the thoracic cage, followed 
by a paralysis of the diaphragm as the level 
of anesthesia rose. These observers state that 
their results conform with the findings of 
Bower, Clark and Wagoner, who noted after 


cervical injections of stovaine a depression 0 
respiration followed by a fall of blood pyes- 
sure and who concluded that alterations 
blood pressure in spinal anesthesia are + :c- 
ondary to a central respiratory depressi 
However, Ferguson and North “do not adi iit 
that the explanation for all the alterati: ns 
lies primarily in bulbar respiratory paral) 
except in those cases in which the drug reac: es 
the upper levels in high concentration.” 


LD 


Cotui and Standard injected procaine i) \o 
the cisterna magna of dogs, and the pheno - 
ena produced they attribute to paralysis { 
the vital centers. Since respiratory paraly -is 


occurred first in these instances they p:e- 
sume that this center may be more expos 
to the action of the drug than the vasomo} or 
center. 

The relative resistance of motor nerve fibc rs 
to the action of local anesthesia has bec: 
known for more than 30 years (Hunt, « 
More recently Gasser and Erlanger have 
shown that phrenic fibers are especially re- 
sistant to narcosis. The practical application 
of this principle is seen when anesthesia of 
the face and scalp without paralysis of res- 
piration follows the intraspinal injection of 
procaine. The circulation, which may fall un- 
der these circumstances, can be maintained 
by suitable stimulants. The successful use 
of spinal anesthesia at high levels appears 
to depend, therefore, on the relative resist- 
ance of the phrenic fibers to narcosis, and on 
the maintenance of an adequate circulation. 
However, the precautions taken in the clinic 
based upon this knowledge have not prevent«d 
fatal accidents. Such accidents have be n 
“charged against” a ‘“‘primary respiratory fa |- 
ure or central action” without adequate « «- 
planation of the phenomena.! 

1A certain number of fatalities appear to have followed an ac 
intravenous injection of the drug, when a ‘‘bloody tap” has been m_ ie. 
In 1916 Hatcher and Eggleston showed that the toxicity of proc ne 
is very great if it is injected rapidly into a vein, but a large am: nt 
may be tolerated intravenously, if administered slowly. It is assu ed 


that occasionally in spinal anasthesia due to faulty technique the »a- 
tient may be subject to this type of reaction. 
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Fig. 1. Intraventricular injection of 2 


It is evident that further observations on 
the relation of respiration to changes in blood 
pressure are needed before unfavorable re- 
actions can be adequately interpreted. ‘The 
present report is the result of studies of the 
phenomena of spinal anesthesia, the first of 
which dealt with a comparison of the effect 
on respiration and blood pressure of injections 
of procaine into the ventricular, cisternal, and 
lumbar cerebrospinal spaces of dogs. These 
experiments led to other studies such as: the 
recovery from procaine narcosis of an isolated 
nerve; changes in respiration and in cerebro- 
spinal fluid pressure produced before and after 
the induction of spinal anesthesia by drugs 
which cause a rise or fall of blood pressure,! 
and a test upon the vital centers of an intact 
animal with cisternal fluid obtained from an 
animal with respiratory failure produced by 
spinal anesthesia. 

PREPARATION 

Large dogs, under basal anasthesia, were 
used for these experiments. Cannule were 
inserted into the carotid artery and the jugu- 

' The drugs used for this purpose were epinephrine, ephedrine, amy] 


nitrite, acetyl choline, and pheny! ether of choline. These last two drugs 
were obtained from Dr. Reid Hunt and prepared by R. R. Renshaw (10). 
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ANAESTHESIA 


4 

a 
3 
| 

a 

g 
+a 
q 

f 
fe 


dee @nwyeedocice 
-- ; | o 


Basal paraldehyde narcosis. 


lar and femoral veins, the first two for trac- 
ings of pulse and blood pressure, and the 
latter for the intravenous injection of drugs. 
One vagus nerve was exposed for stimulation. 
Artificial respiration was maintained by means 
of a compressed air respiration machine and a 
tracheal cannula. Ventricular injections were 
made through a “brain needle’ after a pre- 
liminary burr hole was made. The needle was 
left in place after injections to avoid leakage 
from the tract of the needle. Determinations 
of cisternal pressure were made by *puncture 
of the cisterna magna with a blunt No. 18 
gauge needle which was connected to a “U- 
tube”’ filled with Ringer’s solution. The lum- 
bar dura was exposed by laminectomy so that 
injections could be made in this region through 
a No. 23 gauge needle inserted under vision. 
It was found that leakage was less apt to oc- 
cur if this needle was inserted obliquely, and 
left in place after injections. 


Basal paraldehyde anesthesia’ supple- 
mented by ether was used in all but two 
experiments. For these two animals sodium 


barbital* was used parenterally in one and 


2 Dose—1.7 c.cm. per kgm., by stomach tube 


3 Dose—o.250 gm. per kgm., parenterally. 
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intravenously in the other. In anesthesia with 
paraldehyde the blood pressure and pulse rate 
were elevated, while with sodium barbital the 
blood pressure and pulse rate were consider- 
ably lower. After the administration of paral- 
dehyde the respirations were slow and deep 
and were quickly affected by varying condi- 
tions. With sodium barbital, however, the 
respirations were not only slower and more 
feeble but they responded less rapidly to the 
conditions of the experiment. Paraldehyde 
was chosen for aniesthesia because of its rela- 
tively low toxicity. A very depressing basal 
anesthesia would undoubtedly confuse the 
responses of the respiratory center, and en- 
hance other depressor effects. 


VENTRICULAR INJECTION OF PROCAINE 
(FIG. 1) 

Injections of procaine, in doses of from 10 
to 200 milligrams dissolved in 1 cubic centi- 
meter of Ringer’s solution, were made into 
the lateral ventricles of dogs. Ten seconds 
was the usual time consumed by the injection. 
Ten milligrams failed to cause respiratory pa- 
ralysis, but 25 mgm. or more caused cessation 
of respiration in from 1 to 14% minutes. The 
movements of respiration ceased suddenly, 
without definite preliminary change, although 
occasionally it seemed that thoracic respira- 
tion was paralyzed just before diaphragmatic 
breathing ceased. The return of respiration 
was quite sudden, 15 to 30 minutes after the 
injection had been made, and the first spon- 
taneous respirations were often of a peculiar 
type, usually completely co-ordinated acts, 
with facial, cervical, and thoracic muscles 
moving in concert with the diaphragm. In 
a few experiments in which the basal anes- 
thesia was light, the first spontaneous respira- 
tions resembled great yawns, passing on to 
deep gasps, and to a hypernoea resembling 
that which follows carbon dioxide inhalation. 
Respiration became normal within approxi- 
mately 5 minutes. 

The ventricular injection of procaine also 
caused a slowing of the pulse rate and a fall 
of blood pressure, both phenomena beginning 
10 to 30 seconds after the injection, and reach- 
ing their maximum effect within about 2 min- 
utes, so that at the time respirations became 
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paralyzed, the pulse rate had slowed 20 to 
40 points, and the blood pressure had fallen 
from over 100 millimeters mercury systolic to 
40 to 70 millimeters mercury. After remain 
ing at this low level for from 5 to 10 minutvs, 
depending upon the size of the dose, the pulse 
rate, and blood pressure rose gradually io 
normal, during a period of from 4 to 10 min- 
utes, and when the systolic pressure had ||- 
most returned to normal, respiration co n- 
menced. The entire process consumed it 
times only 20 minutes, and the reactions co |d 
be repeated again and again in the sa: ie 
animal. The 1o to 15 milligram doses 
procaine produced a slight vasomotor cha 
consisting of a moderate fall of blood pressi » 
and a slowing of the pulse, with a slight 
teration of the quality of the respirati: 
without actual paralysis. 


1 OO =e 
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CISTERNAL INJECTIONS OF PROCAINE 


One hundred and fifty milligrams of pi 
caine dissolved in 1 cubic centimeter » 
Ringer’s solution was injected into the c 
terna magna. Respirations ceased with 
1 minute. Artificial respiration was imm 
diately started, and the animal was plac 
in deep Trendelenburg position in anticip 
tion of a marked fall in blood pressure. The 
pulse rate slowed considerably, and the blood 
pressure began to fall, descending to the low 
level of about one-third normal during the io 
minutes following injections. Asphyxia had 
no part in these changes, as artificial respi- 
ration was promptly and adequately main- 
tained. After 11% to 2 hours feeble spontance- 
ous respirations and a rise in blood pressure 
were noted, progressing so that in about 2!2 
hours artificial respiration could be stoppe:. 
However, the animal could not be remove: 
from Trendelenburg position to the horizont« 
without a drop in blood pressure and a cess: 
tion of respiration, requiring further artifici:l 
respiration for about one-half hour. Postur\ 
changes at this stage continued to cause son ¢ 
fall in blood pressure. 


— 
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LUMBAR INJECTION OF PROCAINE 

(FIG. 2) 
A definite train of events took place fair y 
regularly upon the injection of 150 milligra is 
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Fig. 2. Intraspinal injection (lumbar) of 150 milligrams of procaine. Basal paraldehyde narcosis. 
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Pe Fig. 3. Paralysis and recovery of frog nerve muscle preparation following exposure of nerve to 
5 I per cent procaine plus epinephrine. 
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Fig. 4. Paralysis and recovery of frog nerve muscle preparation following exposure of nerve to 10 


per cent procaine plus epinephrine. 


of procaine dissolved in 1 cubic centimeter of 
Ringer’s solution into the lumbar cerebro- 
spinal spaces. Within 20 to 60 seconds the 
blood pressure dropped to one-third its former 
level, and toward the end of this drop the 
pulse slowed to two-thirds its former rate. 
Respirations in this short time became purely 


abdominal in type, and the thorax was seen 
to be paralyzed, expanding on expiration in- 
stead of on inspiration as is normal. The 
movement of tidal air gradually failed, so that 
within 7 to 10 minutes after the injection of 
the drug, cyanosis was marked and respira- 
tion had totally ceased. Cardiac action fre- 
quantly failed before diaphragmatic move- 
ment completely stopped and often the ani- 
mal could not be saved if artificial respiration 
were not begun early. Immediately after 
starting artificial respiration and placing the 
animal in marked Trendelenburg position the 
color improved, and the animal remained in 
this condition of low pulse and blood pressure 
for 11% to 2 hours, after which time a gradual 
rise of blood pressure, followed by feeble be- 
ginning of spontaneous respiration occurred 
and increased so that it was safe to cease 
artificial respiration at the end of 2 to 2% 
hours. However, the state of the animal’s 
vasomotor system was so unstable that re- 
moval from marked Trendelenburg position 


to the horizontal caused serious collapse of 
circulation with cessation of respiration, re- 
quiring for recovery a marked Trendelenburg 
position and artificial respiration for another 
half-hour. 

An interesting complication occurred after 
lumbar injection in 2 of the animals under 
observation. In both these instances all was 
going well after the usual reaction, when ir- 
regularity of the cardiac rhythm developed. 
At first, it was transient and the chart showed 
merely occasional effects resembling heart 
block. The dropped beats became so frequent, 
however, that in the first instance almost a 
total cessation of action occurred, and the 
chart showed only minute fibrillary contrac- 
tions with the blood pressure at zero. Epi- 
nephrine in repeated doses was given, and this 
first animal was finally saved, although re- 
peated doses of epinephrine at intervals of 
about 15 minutes were necessary in order to 
break up recurrences of the phenomenon. The 
same irregularity was seen at another time 
while waiting for recovery of an animal from 
spinal anesthesia. Preparation had been 
made, however, to administer epinephrine at 
the first sign of dropped beat so that there 
might be less danger of a fatality. This com- 
plication of cardiac action might have oc- 
curred in other experiments were it not for 
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Fig. 5. Paralysis and recovery of frog nerve muscle preparation following ex- 


posure of nerve to ‘‘spinocaine.”’ 


the fact that in most of them epinephrine was 

used for determinations of alterations of cis- 

ternal pressure. The origin of the phenom- 

enon was not investigated. It appeared after 

a long period of low blood pressure and slow 

pulse, although no cyanosis was present. 
RESUME 

The ventricular injection of procaine re- 
sulted in a paralysis of the central respira- 
tory and vasomotor mechanisms. Immedi- 
ately after the injection was made blood 
pressure and pulse rate decreased, and res- 
piration suddenly ceased. All of these func- 
tions recovered rather rapidly as co-ordinated 
processes. Smaller doses of the drug caused 
comparable effects (Fig. 1). 

The cisternal injection of procaine resulted 
in an immediate cessation of respiration which 
was followed by a slowing of the pulse rate 
and a fall of blood pressure. Recovery was 
very slow and there was evidence of lack 
of co-ordinated vasomotor and _ respiratory 
responses. 

The lumbar injection resulted in an imme- 
diate fall of blood pressure, an apparent pa- 
ralysis of intercostal muscles, a slowing of 
the pulse rate, and a gradual failure of dia- 
phragmatic respiration. The order of events 
was roughly the reverse of that seen after 
cisternal injection. Recovery was prolonged, 


with lack of co-ordinated responses, suggest- 
ing a similar incomplete recovery of the parts 
involved. 

The obvious interpretation of these results 
was that the central mechanism may recover 
rapidly from procaine paralysis, presumably 
due to more adequate blood supply and the 
outward flow of cerebrospinal fluid from the 
choroid plexus of the ventricles; on the other 
hand, when neurological units beyond the 
central mechanism are involved, as in cis- 
ternal and lumbar injections, a different set 
of results appeared. It seemed probable that 
the difference lay in the fact that under the 
latter set of circumstances nerve filaments are 
involved which lie in a slowly changing cere- 
brospinal fluid medium. The procaine used 
in the latter experiments was concentrated 
enough to paralyze all types of fibers with 
which it came in contact, and it was thus 
impossible to determine whether the paral- 
ysis of respiration following cisternal injec- 
tion was due to paralysis of the phrenic fila- 
ments alone, or whether the central paths of 
respiratory impulses were involved as well. 
Likewise, the respiratory failure produced by 
the lumbar injection may have been due 
either to the action of the drug on the phrenic 
filaments or the center, or to the effect of a 
collapse of circulation with resultant bulbar 
anemia. 
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Fig. 6. 
Basal paraldehyde narcosis. 


The considerations discussed suggested fur- 
ther experiments: the first, to determine the 
duration of paralysis of an isolated nerve, 
such as a spinal root filament, when exposed 
to procaine of various concentrations; the 
second, to compare the changes in respiration 
and cerebrospinal fluid pressure produced dur- 
ing spinal anesthesia by drugs which cause a 
rise or fall of blood pressure; and the third, 
to recover cisternal fluid during the respira- 
tory paralysis following lumbar injection of 
procaine, and to determine its effect when in- 
jected into the ventricle of an intact animal. 


PARALYSIS AND RECOVERY OF AN 
ISOLATED NERVE 


In order to determine the time required for 
motor functions of an isolated nerve to re- 
cover from procaine anesthesia, a segment of 
approximately 2'% centimeters of the sciatic 
nerve of a frog nerve muscle preparation was 
exposed to procaine of various concentrations. 
The nerve was threaded through a small glass 
chamber and sealed with petrolatum jelly so 
that it could be entirely covered by the drug 
without leakage. An inlet and an outlet to 
the chamber were provided so that irrigation 
with Ringer’s solution could be carried out. 
An automatic “make and break”’ stimulus was 
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Reactions of dog to 2 cubic centimeters of epinephrine 1:10,000. 


applied every minute, and muscle contractions 
recorded on a revolving drum. The nerve mus- 
cle preparation was held in a moist chamber. 

One per cent procaine plus epinephrine 
caused paralysis in 7 minutes, and recovery 
time, although rather variable, was usually of 
about the same duration as the time of ex- 
posure to the drug (Fig. 3). Ten per cent 
procaine! plus epinephrine caused paralysis in 
4 to 6 minutes on the average, and in four 
trials recovery was much delayed, from 40 
to 80 minutes of irrigation being necessary 
after an exposure of only 10 minutes (Fig. 4). 
Pitkin’s “‘spinocaine’” at two trials caused pa- 
ralysis in 5 minutes, and, after a 10 minute 
exposure, recovery took place with 20 min- 
utes of irrigation (Fig. 5). This is evidence 
against the claim that “Spinocaine’’ fluid is 
fixed within nerve tissues by the substances 
contained in it. 


CHANGES IN PRESSURE OF THE CEREBROSPINAL 
FLUID AND EFFECTS ON RESPIRATION PRO- 
DUCED BY DRUGS 


A. Before spinal anesthesia. The animals 
for these experiments were prepared with 


1 The concentration of procaine present in ‘‘Spinocaine.” 


* “‘Spinocaine” is reported to contain: 
Procaine, 200 mgm. 
Strychnine sulphate, 2.2 mgm. 
Solvent containing starch Seietive and 14.5% alcohol, 2 c.cm. 
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Fig. 7. Reactions of dog to 2 cubic centimeters of epinephrine 1:10,000. Basal barbital narcosis. 


basal narcosis in the same manner as for in- . a rise in venous pressure, a rise in cerebro- 


jections of procaine. Cisternal pressure was 
considered to be representative of the cere- 
brospinal fluid pressure when the animal was 
horizontal. Readings were taken from a “U- 
tube” which communicated with the cisterna 
magna as described. 

The intravenous injection, in the normal 
animal, of epinephrine (1 cubic centimeter, 
1:10,000) or phenyl ether of choline (2 milli- 
grams)! resulted in effects which are conven- 
iently described in two phases. At first, dur- 
ing the short, rapid rise of blood pressure and 
pulse rate, the cisternal pressure rose 25 to 
30 millimeters of water, and there was a short 
cessation of respiration. The depressor reflex 
then followed, producing a fall of blood pres- 
sure to a level below normal with vagal ef- 
fects showing on the pulse chart. During the 
depressor reflex the cisternal pressure fell 50 
to 60 millimeters of water below normal. This 
latter phase was accompanied by deep and 
rapid respiration, less evident after phenyl 
ether of choline (Fig. 6). When sodium bar- 
bital was used for anesthesia, in place of 
paraldehyde, there was a greater and more 
prolonged rise in cisternal pressure before re- 
adjustment (Fig. 7). 

Inhalation of one ampul of amyl nitrite 
resulted in a marked fall of blood pressure, 

‘This drug produces a marked sympathicomimetic action, due chiefly 
to stimulation of the ganglion cells of the sympathetic system. It has 


very little depressor effect, and it does not affect respiration as markedly 
as does epinephrine, 
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spinal fluid pressure of 20 to 40 millimeters 
of water, and extremely deep and rapid res- 
pirations (Figs. 8 and 9). The intravenous 
injection of 0.2 milligram of acetyl choline 
gave similar results, except that respirations 
were hardly affected in any way. 

B. During spinal anesthesia. When 150 
milligrams of procaine in 1 cubic centimeter 
of Ringer’s solution was injected into the 
lumbar region of the cerebrospinal system 
there was an immediate rise in cisternal pres- 
sure, which continued as the blood pressure 
fell and as respiration became paralyzed. This 
reaction ceased at the end of about 10 min- 
utes, during which time venous pressure had 
risen slightly (2 millimeters of mercury) above 
its former level, and the cisternal pressure was 
50 to 100 millimeters of water above its 
former level, both remaining at these new 
base lines. 

The intravenous injection of epinephrine in 
such an animal caused a marked rise of cis- 
ternal pressure to 300 or 400 millimeters of 
water (from 175 millimeters) returning quite 
promptly to the former level when the epi- 
nephrine reaction ceased. Venous pressure 
nearly doubled during this period. Phenyl 
ether of choline caused a similar effect. Arti- 
ficial respiration was continuously adminis- 
tered during this experiment because of the 
paralysis due to the high level of anesthesia 


(Fig. 10). 
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narcosis. 


The administration of amy] nitrite or acetyl 
choline caused a drop in cisternal pressure, 
amounting to 25 to 40 millimeters of water 
without demonstrable change in arterial or 
venous pressure. (The arterial pressure was 
already at the low level of high spinal anzs- 
thesia.) (Fig. ro.) 

Ephedrine (dose, 25 milligrams) injected 
intravenously before the induction of spinal 
anesthesia resulted in a prolonged elevation 
of blood pressure and pulse rate, such that 
the induction of spinal anesthesia did not 
cause a fall of blood pressure or a paralysis 
of respiration in four trials. At three of these 
trials 600 milligrams of procaine was in- 
jected into the lumbar space in as much as 
4 cubic centimeters of Ringer’s solution, and 
yet diaphragmatic respiration continued, 
although the thoracic muscles seemed para- 
lyzed as described. The large dose was 
given and repeated because at first it was 
thought that some of the drug had leaked 
out of the subarachnoid space around the 
needle. 

Observations of cisternal pressure were re- 
peated in the animals in which diaphragmatic 
respiration remained intact after the injec- 
tion of ephedrine and after the induction of 
spinal anesthesia. In these instances both 
amyl nitrite and acetyl choline caused a marked 
transient fall in blood pressure, a drop in cis- 


Reactions of dog to 1 ampul of amyl nitrite. 
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Basal paraldehyde 


ternal pressure of 24 to 40 millimeters of wa 
ter, and a transient but definite cessation o/ 
respiration producing cyanosis. A very short 
period of artificial respiration was considered 
necessary after these drugs, because of the 
critical condition of the animal, but function 
returned within ro to 20 minutes. The marked 
reactions which were produced in these in- 
stances were due to vasodilatation which un- 
doubtedly resulted in venous engorgement, 
cardiac dilatation, and deficient circulation o/ 
the bulbar centers. 

Other observations deserving of mention are 
as follows: One experiment was undertaken 
to determine the effect during spinal anes- 
thesia of withdrawal of spinal fluid produced 
by hypertonic solutions in an animal with 
intact respiration. Under such circumstances 
would the drug be drawn upward into the 
region of the phrenic filaments or the vital 
centers? Fifty cubic centimeters of 20 per 
cent sodium chloride were injected slowly into 
a vein in order to produce a resorption of 
cerebrospinal fluid. The injection was soon 
followed by a rise in cisternal pressure of 50 
millimeters of water, and during this eleva 
tion of pressure the respirations gradually 
failed, ceasing 5 minutes after the injection 
had started. The blood pressure slowly fell 
to a low level, and within 30 minutes the 
cisternal pressure had descended from 300 
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millimeters of water to zero. With cisternal 
pressure at this low level, epinephrine, phenyl 
ether of choline, acetyl choline and amyl 
nitrite caused: small but definite changes of 
cisternal pressure similar in effect to those 
observed before the spinal fluid pressure had 
been so greatly changed. After 40 minutes 
of respiratory paralysis without any sign of 
a rise in the cisternal or blood pressure, or 
of the return of respiration, recovery was 
produced by small intravenous injections of 
a total of one hundred cubic centimeters of 
distilled water, with the result of a gradual 
rise of cisternal pressure to 150 millimeters of 
water and a gradual return of normal blood 
pressure and respiration. 

Effects of asphyxia and hemorrhage were 
studied in order to assist interpretation of 
other findings. Asphyxia was produced by 
occlusion of the tracheotomy tube. If the 
animal had an intact respiratory mechanism, 
the thorax and diaphragm made powerful ef- 
forts to bring air into the lungs, thus causing 
an increase in depth of oscillations of the 
cisternal pressure until they varied as much 
as go millimeters of water between inspira- 
tion and expiration, and the mean level of 
cisternal pressure doubled in height. The en- 
tire system returned to normal within a min- 
ute after air was allowed to enter the lungs 
without obstruction. However, if asphyxia 


6 
Basal barbital 


was continued for over 6 minutes, the cisternal 
pressure fell as the circulation failed. During 
paralysis of respiration after induction of high 
spinal anesthesia, asphyxia produced a grad- 
ual fall of cisternal pressure until the death of 
the animal occurred. On the other hand, the 
cisternal pressure rose during the early part 
of asphyxia, when a high blood pressure level 
had been maintained by preliminary ad- 
ministration of ephedrine before paralysis of 
respiration. In the course of a long experi- 
ment with spinal anesthesia during which the 
blood pressure remained low because of gen- 
eral vasodilatation, the cisternal pressure 
slowly rose. Hemorrhage caused a gradual 
fall of cisternal pressure. Stimulation of the 
peripheral end of one of the vagi resulted in 
a transient fall of blood pressure and a co- 
incidental fall of cisternal pressure of 20 to 
30 millimeters of water. 


VENTRICULAR TEST OF CISTERNAL 
FLUID 


One cubic centimeter of fluid was with- 
drawn from the cisterna magna of an animal 
whose respirations had been paralyzed by 
spinal anesthesia (150 milligrams of procaine 
injected into the lumbar region), and this 
cubic centimeter of fluid was injected into 
the lateral ventricle of another dog. No 
changes characteristic of procaine action 
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Fig. 10. During spinal anesthesia. Reactions of dog to 2 cubic centimeters 
of epinephrine 1:10,000. Basal barbital narcosis. 


were observed in any of the six experi- 
ments performed. There was no noticeable 
effect on blood pressure, pulse rate, or res- 
piration. 

In one of these instances, after the cisternal 
fluid was removed, the animal was given an 
intravenous injection of 100 cubic centimeters 
of 15 per cent sodium chloride to produce a 
reduction of volume of cerebrospinal fluid. 
After 20 minutes a second cubic centimeter 
of cisternal fluid was removed for ventricular 
test, which produced a transient fall in blood 
pressure, and respirations became more shal- 
low, but the reaction was over in 3 to 4 
minutes. 

The ventricular test also was performed on 
four specimens of spinal fluid obtained in the 
surgical clinic. The first was normal fluid re- 
moved from a patient prior to the induction 
of spinal anesthesia. To this control speci- 
men (1.5 cubic centimeter volume) was added 


25 milligrams of procaine. The 3 other speci- 
mens were obtained from patients at the 
termination of operations performed under 
“spinocaine” anesthesia, 1 to 1% hours after 
induction. One patient had received 200 mil- 
ligrams, another 300 milligrams and another 
400 milligrams of “spinocaine.”’ At the time 
these specimens were removed from the pa- 
tients it was demonstrated that the anesthe- 
sia was complete, and it had not extended 
above the level of the umbilicus. The speci- 
mens all stood overnight, as did the control, 
which was used to determine whether the 
procaine was inactivated by the cerebrospinal 
fluid. Only one specimen, the control, pro- 
duced a paralysis of respiration when tested 
in the dog’s ventricle. In this instance, blood 
pressure fell, the pulse slowed, and respira- 
tions were paralyzed for 5 minutes. The ani- 
mal completely recovered in 10 minutes. One 
of the other specimens produced a very slight 
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Fig. 11. During spinal anesthesia. Reactions of dog to 1 ampul of amyl nitrite. Basal 


paraldehyde narcosis. 


drop in blood pressure, and a very slight 
change in the quality of the respirations, but 
this effect might have been produced by any 
foreign material introduced into the ven- 
tricular system, or it may have been due to 
a very slight procaine effect. These facts in- 
dicate that in these instances the procaine 
had been diluted or resorbed so that its con- 
centration in 1 cubic centimeter was less 
than that required to produce an effect up- 
on the vital centers of a dog. Achard has 
demonstrated that when injected subdurally 
the resorption of procaine begins very soon, 
reaches a maximum in 2 hours and is com- 
plete after 6 hours. 


DEDUCTIONS FROM STUDY 


The ventricular injection of procaine un- 
doubtedly caused a paralysis of the respira- 
tory center, producing an immediate cessa- 
tion of respiration, which later recovered as 
a co-ordinated function. The result was so 
prompt after injection that the site of action 
of the drug must be very near the surface of 
the ventricle, and quite near the site of in- 
jection. Blood pressure and pulse effects also 
were rapid in their appearance, and these 
phenomena recovered fairly rapidly and com- 
pletely, indicating that centers for the main- 
tenance of vascular tone and cardiac accelera- 
tion were involved in the paralysis. 

The injection of procaine into the cisterna 
magna produced a reaction which appeared 


objectively to have been due to a downward 
diffusion of the drug, since the order of events 
(with the exception of intercostal paralysis) 
was the opposite of that produced by the 
lumbar injection, yet a central paralysis simi- 
lar to that produced by Cotui and Standard 
may have occurred. On the other hand, re- 
covery from the injection was slow and in- 
complete, clearly indicating that the drug 
also acted otherwise than on centers, possibly 
the spinal nerve filaments. 

The reaction after lumbar injection was 
similar to that described by Ferguson and 
North. The effect was undoubtedly produced 
by upward diffusion of the drug, because ob- 
jectively the sequence of paralysis followed 
anatomical structures susceptible to narcosis. 
The slow recovery of these animals-resembled 
that observed after cisternal injections. The 
known resistance of the phrenic nerve fila- 
ments to narcosis, however, made it necessary 
to be skeptical in attributing the paralysis 
of respiration to phrenic effects, in the case 
of lumbar injections, because dilution of the 
drug undoubtedly occurred as upward dif- 
fusion proceeded; a thing not so likely to be 
the case with cisternal injections placed so 
much nearer the phrenic filaments. 

The remarkable fact that no paralysis of 
respiration occurred after the lumbar injec- 
tion, when vascular tone was maintained by 
preliminary administration of ephedrine, led 
to the conclusion that the function of the 
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respiratory center fails if circulation falls be- 
low a certain level of efficiency. The ad- 
ministration of amy] nitrite and acetyl choline 
to animals with intact respiration after ephe- 
drine and during spinal anesthesia demon- 
strated the close relation of failure of respira- 
tion to a fall in blood pressure, because both 
these drugs caused inadequate respiration for 
10 to 20 minutes, during which time the ani- 
mal was in a precarious condition, requiring 
artificial respiration. 

The studies of cisternal pressure, under- 
taken in order to correlate the cerebrospinal 
fluid dynamics with the above finding, dem- 
onstrated that in the normal animal the cere- 
brospinal fluid pressure is actually protected 
from marked fluctuations by the vasomotor 
system. The following observations deserve 
discussion : 

1. Before spinal anesthesia. Blood pres- 
sure raising drugs produced a rise in cisternal 
pressure during the pressor phase, with a fall 
during the depressor phase, readjusting as the 
action wore off. 

Blood pressure depressing drugs before 
spinal anesthesia produced a sudden rise in 
cisternal pressure paralleling a marked rise 
of pulse rate and venous pressure. No com- 
pensatory fall occurred. 

2. In the presence of spinal anesthesia. The 
responses were far more marked, especially 
the rise after epinephrine, in which cisternal 
pressure soared to 400 millimeters of water, 
and the fact that compensatory pressor or 
depressor reactions failed to appear was no- 
table. 

After the injection of epinephrine no de- 
pressor reflex occurred, and likewise, after 
administration of amyl nitrite or acetyl cho- 
line, no pressor reflex took place. The cis- 
ternal pressure changes produced by these 
drugs in the presence of spinal anesthesia 
were exactly those to be expected in the ab- 
sence of a vasomotor system, representing a 
total inability of the animal to compensate for 
rapid changes of circulation. These observa- 
tions give conclusive proof to the presumption 
that paralysis of the sympathetics takes place 
coincidentally with the loss of vascular tone 
and the fall of blood pressure in spinal anzs- 
thesia. 
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The demonstration that cisternal fluid from 
an animal with respiratory paralysis produced 
by spinal anesthesia does not cause any no- 
ticeable effect on blood pressure or respiration 
when injected into the ventricle of another 
susceptible animal would prove that procaine 
is not present in the cisterna magna in amounts 
sufficient to act upon the vital centers, and that 
the important action on both respiration and 
blood pressure is by some other mechanism, 
This fact is of great importance provided it 
can be correlated with the knowledge that 
anesthesia of the face without paralysis of 
respiration may be produced by surgical 
spinal anesthesia. In order to have caused 
anesthesia of the face the drug must have 
entered the cisterna basalis without having 
produced narcosis of all the phrenic filaments. 
The experimental evidence presented does not 
indicate whether or not phrenic filaments are 
paralyzed as they pass through the subarach- 
noid spaces, although the experimental and 
clinical evidence both indicate that the col- 
lapse of respiration is closely related to res- 
piratory failure. It seems inevitable to con- 
clude that in the experiments with lumbar 
injections a deficiency of circulation is so in- 
timately associated with failure of respiration 
that adequate support of the circulatory 
mechanism may be expected to prevent res- 
piratory failure.’ 

Other matters of interest not directly con 
cerned with spinal anesthesia deserve dis- 
cussion. The immediate failure and rapid re- 
covery of respiration after ventricular injec- 
tions show that this center lies relatively near 
the surface of the ventricular system, and 
quite near the site of injection. The curious 
phenomena observed during the recovery of 
respiration, in which the animal passed 
through three different phases of respiration, 
support the investigations of Lumsden, who 
has demonstrated the complexity of the res- 
piratory center, and has defined gasping, 
apneustic, and pneumotaxic centers of respira 


tion. 


The immediate effect of ventricular injec- 
tions of procaine in producing a fall of blood 


1Dr. Stanley Nowak has recently presented evidence to the effect 
that procaine is so rapidly absorbed from the cerebrospinal system into 
the blood stream that in some instances symptoms of circulatory 
collapse and respiratory failure may result as from an intravenous 
injection. 
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pressure and a slowing of the pulse rate, both 
of which took place simultaneously, indicates 
the close relation of these two functions. It 
may be true that the cardio-accelerator center 
and the vasomotor center are identical. That 
epinephrine, when injected into the ventricle, 
does not act upon the vasomotor center was 
demonstrated. On the other hand, ephedrine 
produced the immediate effect of a moderate 
rise of blood pressure and pulse rate, and after 
10 to 15 minutes a more marked and pro- 
longed rise took place, presumably because 
of a peripheral action. In these animals 
neither epinephrine or ephedrine affected res- 
piration, in contrast to the intravenous in- 
jection of epinephrine, which produces a short 
period of apnoea, possibly because of con- 
striction of the arterioles immediately adja- 
cent to the center. It seems probable, there- 
fore, that although the respiratory and vaso- 
motor centers lie relatively near the surface 
of the ventricular path, they are actually 
beneath the surface, where their arterioles 
are not subject to the vasoconstrictor action 
of epinephrine if it is injected into the cere- 
brospinal system. 


CONCLUSIONS 


There is no evidence to indicate that during 
spinal anesthesia procaine diffuses in the cer- 
ebrospinal system as far as the centers of 
respiration to produce respiratory paralysis 
by direct action. In experimental animals 
during respiratory paralysis following spinal 
anesthesia there is not sufficient procaine in 
the fluid of the cisterna magna to produce an 
effect on the centers of respiration and vaso- 
motor control. The collapse of circulation 
and resultant bulbar anemia appear to be 
intimately associated with respiratory failure. 
The deficiency of circulation is the result of 
an extensive action of the drug on nerve ele- 
ments of the filaments of the spinal cord, 
producing paralysis of the sympathetic sys- 
tem (Smith and Porter) and the cardio- 
accelerator mechanism, and paralysis of cos- 
tal respiration (Ferguson and North). The 
results of these effects are a loss of vascular 
tone and changes in circulatory mechanisms 
for which compensation cannot be made by 
the central nervous system. 
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The following observations support this 
statement: 

1. A comparison of the changes of cere- 
brospinal fluid pressure produced before and 
after induction of spinal anesthesia by drugs 
which cause a rise or fall of blood pres- 
sure demonstrated in the animals studied 
that the function of the entire sympathetic 
system was abolished by the spinal anes- 
thesia. 

2. Paralysis of the vital centers of res- 
piration and vasomotor control, produced 
by procaine injected into the ventricles of 
dogs, is of short duration, and recovery is 
complete, provided artificial respiration is 
adequately maintained throughout the period 
of paralysis. Were the respiratory failure 
produced solely by paralysis of the centers, 
recovery would take place far more quickly 
and in a different manner than is actually 
the case. 

3. Cisternal fluid obtained at the time of 
respiratory failure following spinal anesthesia 
did not contain enough procaine to produce 
an effect on the centers of an intact animal 
when injected into the. ventricles. 

4. Paralysis of respiration during spinal 
anesthesia did not occur when a fall of 
blood pressure did not take place, or was 
prevented by preliminary administration of 
ephedrine. 

5. Failure of respiration was produced dur- 
ing recovery from spinal anesthesia by change 
in posture to the horizontal from Trendelen- 
burg position; and similar effects were pre- 
cipitated by amyl nitrite or acetyl choline 
which was administered to animals the circu- 
latory and respiratory mechanisms of which 
were maintained by ephedrine during spinal 
anesthesia. 

6. Recovery of respiration was preceded in 
all instances by improvement in circulation. 
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CARCINOMA OF THE BLADDER 


BENJAMIN S. BARRINGER, M.D., F.A.C.S., New York 
Memorial Hospital 


“\HIS paper is based upon the records of 
78 controlled cases of bladder carcinoma 
which have been taken mainly from the 
cases seen and treated by radium in the Me- 
morial Hospital! during the past 18 years. The 
individual histories of these cases are briefly 
published. ‘This record includes the opera- 
tion, the amount and method of use of radium, 
the cystoscopic examination, the pathology 
and the report of the Bladder Carcinoma Reg- 
istry whenever the case has been registered, 
together with the length of time of control. 

This method of publishing individual case 
histories is used because in this way one may 
study much more accurately the dosage of 
radium used, the kind and extent of tumor 
controlled with the pathology of controlled 
cases. Controversial points, and there are 
many concerning bladder cancer, cannot in 
the least be settled by publishing statistics. 
These latter can give only a vague clue as to 
the approach and methods of any one surgeon 
in any given class of cases. 

Pathology of the controlled cases. Of our 
78 controlled cases’, 48 of them have been 
graded according to the scheme of Broders. 
Nine cases were Grade I; 24 cases were Grade 
II; 14 cases were Grade III; and 1 case was 
Grade IV. Some of these have been graded 
by Ewing, some by the Carcinoma Registry, 
and some by both. 

Ewing’s Grade I corresponds as a rule to 
Broders’ Grade II. Broders’ gradations are 
followed by the Carcinoma Registry. Ewing’s 
papilloma is not graded as a bladder cancer, 
while as a rule Grade I according to the Car- 
cinoma Registry means a papilloma. 

There are tumors which stand between 
“pure papilloma” and “papillary carcinoma.” 
Geraghty called these malignant papilloma. 
They have malignant features which pure 
papilloma has not. The g cases of Grade I ma- 

‘All except 5 cases are in the Memorial Hospital records, 4 cases were 


at the Fifth Avenue oe and 1 case at the Lenox Hill Hospital. 
*I have omitted from this series a number of controlled cases in which 


there was no adequate or a misleading pathological examination. 


lignancy are probably of this type. They were 
so according to the cystoscopic examination, 
generally being firmer tumors than the papil- 
loma and often partially sloughy tumors. In 
one of them graded I by the Carcinoma Regis- 
try, Ewing made a diagnosis of ‘solid carci- 
noma.” 

So the comparatively few tumors in Grade I 
were probably cancerous. Of the rest of the 
48 graded tumors, there was no question as to 
their malignancy. The 30 tumors not graded 
were diagnosed ‘papillary carcinoma” or 
“infiltrating carcinoma.” No _ papillomas 
were included. 

Pathological gradation as to radiosensitivity. 
In 55 cases in which the pathologist made an 
attempt to determine whether the tumor was 
radiosensitive (these are only partly taken 
from this series of controlled cases) 27 were 
thought to be radioresistant and 28 radiosensi- 
tive. From Table I there is apparently no re- 
lation between the grade of tumor and its ra- 
diosensitivity. It is natural to think that the 
Grade III or Grade IV would be more radio- 
sensitive than a Grade I or Grade II tumor. 
This is not necessarily true. 

The value of grading tumors according to 
their malignancy and radiosensilivity. As far as 
the treatment by radium implantation of 
bladder tumors is concerned, I do not believe 
that the gradation of tumors helps us much 
(Table II). A highly malignant Grade IV 
tumor probably should be given external ir- 
radiation before any operative interference is 
undertaken. If the control of the tumor is by 
operative removal rather than by radium seed 
implantation, certainly the pre-operative ir- 
radiation should be considered. Practically, 
however, it does not seem to work out well. 
External irradiation causes increased distress 
to the already distressed patient, increases 
frequency of urination, and complicates the 
healing after operation. The fact that so 
many bladder tumors, when examined micro- 
scopically, present features suggesting that 
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I.—RADIOSENSITIVITY 


TABLE OF BLADDER 
TUMORS 
Radio- Radio- 
resistant sensitive 
Grade I eA PERE DER SEE eOhiOianeNs I 2 
LSS | erie ee ees ame 17 13 
TOMEU SS cc vane bvads <a eee: 10 
Grade IV Se OAS ee I 3 


they may be radiosensitive, might indicate 
that some could be controlled by external 
irradiation alone. 

At the Memorial Hospital, we have not been 
able to get very far along this road. The rea- 
son for this is possibly that the results of radi- 
um implantation directly into a tumor have 
been so good that we were loathe to try an 
experiment. We do know, however, that ex- 
ternal irradiation alone is singularly impotent 
in controlling the bleeding of a bladder tumor 
and if the bleeding cannot be controlled we 
have believed that the tumor certainly can- 
not be controlled. I believe that most bladder 
tumors are, notwithstanding the pathological 
readings, not radiosensitive. That is, they 
are not markedly influenced by external irra- 
diation. In looking over the pathological ex- 
aminations, I have found in 3 different cases 
the following confusing results. In 2 cases the 
tumor was graded as Grade III, markedly 
radiosensitive; at another time Grade II, 
radioresistant. Another case was graded as 
Grade III (by the Memorial Hospital), radio- 
resistant and by the Carcinoma Registry 
Grade III, radiosensitive. A patient with a 
highly malignant radiosensitive tumor should 
be most carefully examined before operation 
for metastases. These tumors frequently me- 
tastasize very early. 

Control of various grades of malignancy. In 
analyzing our cases it would seem that we 
have controlled by interstitial irradiation one 
class of cases as well as another, and the num- 
ber of controlled cases in each grade of malig- 
nancy corresponds pretty well with the per- 
centage frequency of the different grades of 
malignancy. That is, we have controlled more 
cases in Grade II and that is by all means 
the most frequent grade of bladder carcinoma. 
We have controlled but 1 case in Grade IV, 
but Grade IV is relatively rare. 

The changes of the grade of malignancy of 
the same tumor in the same patient. The fol- 
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TABLE II.—GRADE OF MALIGNANCY—48 CASES 
GRADED OUT OF 78 CONTROLLED CASES 


Cases 
MDM caolacian vakuck a aa eke rc atl Se ER I 
IED Mss cies amici nas cenbsudon eau re ses ike 24 
SOMERS SG cou sak sc tsaed eo ale ca vow miisk aueateses 14 


SUE a oc aise eee ane ae ee ae re ees I 


lowing patient was first seen in September, 
1931, the diagnosis was “epithelial papilloma 
with atypical cells” (specimen obtained with 
cystoscope). On October 17, 1931, specimen 
diagnosed at cystotomy as papillary epider- 
moid carcinoma Grade I. On April 8, 1932, 
specimen by cystoscopy diagnosed as papil- 
lary epidermoid carcinoma Grade II. At the 
second cystotomy December 10, 1932, the 
specimen showed epidermoid carcinoma Grace 
III, relatively radiosensitive. Of course, we 
who do radium implantation are at a disad- 
vantage because we get only a portion of the 
tumor. These changes in the apparent degree 
of malignancy of a tumor may have been in- 
fluenced by the treatment. 

Another case was diagnosed on March 7, 
1928, as cystitis, no tumor; on March 21, 1923, 
as simple papilloma; on April 17, 1928, as 
infiltrating carcinoma Grade II, radioresist- 
ant; on March 7, 1929, as epidermoid carci- 
noma Grade II, radioresistant; on November 
26, 1929, as epidermoid carcinoma Grade III, 
relatively radiosensitive (Table III). 

Operative mortality. I have always insisted 
that the suprapubic operation and radium im- 
plantation is a relatively benign operation. 
In my first 109 consecutive personal cases 4 
patients died in the hospital, an operative 
mortality of 3.6 per cent. In 179 consecutive 
cases (Table IV) my operative mortality has 
gone up, 13 patients dying in the hospital, giv- 
ing an operative mortality of 7.2 per cent. 
When one considers that the large majority 
of these cases, however, were, from the sur- 
geon’s standpoint, inoperable (if one excludes 
total cystectomy), one realizes that this is a 
low mortality rate. In 7 cases I did a second 
cystotomy and radium implantation, while in 
another case I opened the bladder three times 
in a vain attempt to control the growth. In 1 
of these 8 cases there was an operative death 
in the hospital. This certainly emphasizes 
the relative benignancy of the operation. 
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TABLE III.— DIFFERENT GRADES OF MALIG- 
NANCY IN THE SAME PATIENT 


September 28, 1931: Specimen through cystoscope: epi 
thelial papilloma, atypical cells. 

October 17, 1931: Specimen at cystotomy: papillary epi- 
dermoid carcinoma, Grade I. 

April 8, 1932: — at cystoscopy: papillary epider 
moid carcinoma, Grade II. 

December 10, 1932: Specimen at cystoscopy: epidermoid 
carcinoma, Grade III, relatively radiosensitive. 

January 3, 1933: Cystotomy specimen: epidermoid carci- 
noma, Grade II plus, radioresistant. 


rABLE IV.—MORTALITY OF CYSTOTOMY OPERA- 
TION AND RADIUM IMPLANTATION 


Number of cystotomy operations........... swe E96 
Number of deaths in hospital ................. oe, 1 
Mortality WEP OIE. cose ecieeS ee eesw nen 


TABLE V.—AGE CHART-— -78 CONTROLLED CASES 


Age Cases 
WUE. Nie cies cele tats Cae ke Ne ee gieRaGae A TSS 5 I 
Fee SEO OO RCE LOT OEE CCC ORE Eee 13 
WOM cca pine wal6's Nie © 3 Ale aS! p ys aera s ae uralare ees wks 33 
MR eee ates ehanie, ciate cise aa aaa Sate MS og Fs 25 
RR Gy te naa Ta erp aS AAS Ae AN ARNEL WOE WIAA a OSA ES'S 4 
RMON eG ocala ah ays as wise spasm’ asics 2 


Age of controlled cases. The great majority 
of patients were in the decades between 50 
and 60 and 60 and 70 (50 to 60--33 cases, and 
60 to 7o—25 cases); 1 patient was between 30 
and 40 and 4 patients were between 70 and 80 
(Table V). 

Time well in years. Patients are not con- 
sidered well unless they have either gone a 
sufficient length of time without symptoms, 
a year or more, or their bladder is proved to be 
tumor free by cystoscopic examination, or as 
seen through a cystotomy wound, this opera- 
tion being done for some complicating process. 
It is interesting to note in Table VI that 31 
patients are well between 5 and 10 years; 10 
between 1o and 15 years; and 1 between 15 and 
20 years. This last one is an old woman who 
has reached her ninetieth birthday. 

Size of tumor base in 78 controlled cases. The 
size of the tumor itself has no relation to the 
curability of the tumor (Table VII). The 


size and the position of the base has a direct re- 
lation as to whether it can be controlled. A 
tumor may fill the bladder yet may be pedun- 
culated and attached to the bladder wall by a 
Such tumors are, of course, 
It is inter- 


very small base. 
very favorable for implantation. 
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TABLE VI.—TIME WELL IN YEARS 78 CASES 


Cases 
a a 6 
I-2.. 8 
2-3.. 4 
OS Alar g oe Ae Re ROME as 12 
4-5 6 
ES ee 31 
RAM ees cx Hath iedeeaey 10 
Rieger oa eens Meee I 

TABLE VII.—-SIZE OF THE TUMOR BASE 
78 CONTROLLED CASES 

Case 
I square centimeter........ ‘ 2 
2-4 square centimeters. . . 19 
4-6 square centimeters........ 16 
6-10 square centimeters. .... i 5 
10-20 square centimeters........... es we B 
20-30 square centimeters................. 6 
30+ square centimeters........ 7 
OE Re Se me ee nee ee nee 4 
PROD EMEDD Soc hohe eles 4 


TABLE VIII.—SITE OF TUMOR 78 CONTROLLED 
CASES 

Cases 
Base touching trigone or ureters, or internal urethra. 48 
RRRIINMNES 5 hig A eae hee eeunuaace> ee 
ase back Of tHigOne. .... 2. 065s eccssccds en 8 
| ee ee eet aoe abet one Dn Se ee ' 2 
IOI, oe. 5 cavers baad deka gaa dw used 5 


esting to note that of 74 tumors of which the 
size of the base was given, all but 37 had a 
base larger than 6 square centimeters, 4 were 
recorded as extensive, and 7 had a base of 
more than 30 square centimeters. This gives 
an index as to the relative inoperability of 
many of these tumors. 

The site of the tumor in 78 controlled cases. | 
have classified the site in four divisions (‘Table 
VIII); one, a tumor of the base of the bladder 
touching the trigone or ureters or internal 
urethral orifice. There were 48 such tumors, 
a large majority; 15 were of the lateral walls; 
8 on the base back of the trigone; and but 2 of 
the bladder vault. In 5 the site was not given. 
The fact that in a large majority of cases the 
tumors are situated on or adjacent to the tri- 
gone is what makes operation in these cases so 
signally difficult, and puts many of them in 
the inoperable class unless one considers that 
most malignant of operations for a malignant 
tumor, total cystectomy with ureteral implan- 
tation. Tumors of the bladder vault while 
much more accessible are much more malig- 
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TABLE IX.—CASES OPERABLE OR INOPERABLE 
IF SURGICAL REMOVAL WERE CONSIDERED 


Operable 
Inoperable 
Borderline 


nant and more prone to metastasize than tu- 
mors elsewhere situated. 

Operable versus inoperable. I have attempt- 
ed in a very rough way to put myself in the po- 
sition of the surgeon who might attempt to 
remove a bladder tumor by operation. This 
naturally varies with the skill and experience 
of the surgeon. I have considered a case in- 
operable if it is at all extensive and directly in- 
volves one or both ureteral orifices, the inter- 
nal urethra, or a part of the trigone. I do not 
believe any surgeon can show many such cases 
in which the operation has resulted in the cure 
of the patient. 

With this classification in view I have con- 
sidered that 43 cases were inoperable, 33 oper- 
able, and 2 were borderline cases (Table IX). 

Complications of cystotomy and-radon im- 
plantation. The first and of course most im- 
portant complications are the deaths occur- 
ring in the hospital (Table XI). Of the 13 
deaths, 2 had proved metastases to the lungs 
and the liver; 1 died uremic—he had a high 
non-protein nitrogen content before opera- 
tion, but we believed that there was a chance 
that we could control his tumor; 1 died of a 
diabetic coma—he had a fairly high blood 
sugar before operation; 2 died of exacerbation 
of an old kidney infection; in both of these 
there had been a previous cystotomy and 
treatment of the bladder tumor; 1 died as far 
as we could determine of infection of the kid- 
neys; 6 died of heart failure, which was proba- 
bly dependent upon and secondary to an in- 
fection of the bladder and kidneys. It is 
possible that some of these patients should 
not have been operated upon. On the other 
hand, as there was a possibility of cure, I be- 
lieve the operation was justified. 

The complications which occurred in the 78 
patients, in whom the tumor was controlled, 
were the following: 9 had bladder stones, in 3 
of which suprapubic removal had to be done; 
1 had a stricture of the urethra; 4 had some- 
what severe infections of the bladder and kid- 
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TABLE X.—PROOF OF CURE—CONTROLLED CASES 


Cases 
Bladder normal by cystoscopy or through cystotomy 
wound 


neys; 2 had urethrorectal fistulas and 3 had a 
suprapubic fistula which persisted for a long 
time; 2 had vesicovaginal fistulas; 3 had carci- 
nomatous implants in the suprapubic wound; 
1 had such a severe infection of one kidney 
that a nephrostomy had to be done to drain it; 
and 1 had to have a bilateral nephrostomy be- 
cause of an inflammatory stricture of the 
lower portion of the ureter; both of these pa- 
tients eventually died. Taken all in all, when 
one considers the inoperability of many of the 
cases in which radium was implanted these 
complications are surprisingly few. The 
worst single complication that one has to deal 
with is infection of the bladder and kidneys 
which may follow radium implantation of a 
tumor. Many of these advanced tumors are 
badly infected and the placing of radon seeds 
in them does not help that infection. How to 
deal properly with this problem is a matter for 
the future. Perhaps long preparation of such 
patients with an attempt to sterilize the tu- 
mor by some antiseptic may be the answer. 
Three patients in whom the tumor was con- 
trolled died from prolonged infection caused 
by the treatment,—1 in 9, 1 in 8, 1 in 3 years. 
The average time spent in the hospital by 
22 patients taken at random on whom supra- 
pubic implantation was done was 22 days. 
Varieties of irradiation. ‘The different forms 
of irradiation as applied to bladder tumors 
have been discussed at length in various pa- 
pers. I think at the present time we have 
pretty well proved that the use of radon seeds 
of low value between 1 and 114 millicuries 
placed a little nearer than 1 centimeter apart 
is the ideal type. Contrary to what is general 
ly believed such implantations even if they be 
near the internal urethra do not cause an un- 
due amount of pain. Infection is the variable 
element. If there is infection plus irradiation 
the patient may have pain for a considerable 
time (some weeks). We at times have been 
accused of having given too heavy doses of 
radium in bladder tumors; undoubtedly this 
is true. One must remember much of our 
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TABLE XI,—COMPLICATIONS IN 78 CONTROLLED 


Cases 
Stone bladder 
Stricture urethra 
Infection bladder and nee: - 
Infection kidney. . 
Urethrovaginal fistula. . 
Urethrorectal fistula . 
Suprapubic fistula 


work has been experimental. A perusal of the 
78 controlled cases, however, seems to justify 
whatever method of irradiation we have used. 
I do not believe that there is any other extant 
method by which such a large number of in- 
operable cases could be controlled (Table XII). 
Advantages and disadvantages of irradiation. 
These have been largely covered in various 
portions of my paper. Certainly the advan- 
tages are that a good many small tumors can 
be controlled without mortality, without oper- 
ation, by cystoscopic implantation. In tu- 
mors of the base of the bladder which consti- 
tute the large majority radium certainly has 
a vast advantage over operative removal. 
The future. ‘The future lies in the earlier 
diagnosis by cystoscope, the more accurate 
diagnosis by pathological examination, and the 
realization that even the smallest bladder 


tumor, if it be cancerous, is a grave disease not 
to be treated by inadequate means. 

For the larger tumors we can set no rule. 
If we believe that such tumors are confined to 
the bladder we should have no mental restric- 
tion that a tumor of a certain size is hopeless. 
We should vigorously attempt to control these 


large tumors. Each year ought to see us more 
adequately equipped to do this. 

The histories of the 78 controlled cases are 
not given in full. Only sufficient material is 
included to enable one to get an accurate idea 


TABLE XII.—METHOD OF RADON IMPLANTA- 
TION—78 CONTROLLED CASES 


Cystotomy operation 
Cystoscopic application 


In 2 cases both cystotomy operation and cystoscopic application were 
responsible for cure. 


TABLE XIII.—THREE AND FIVE YEAR CURES— 
205 PERSONAL CASES 
Cases Per cent 
WN Be Rio ato Aono des visas 56 27 
ANGUS MNONW  os cas dos wale wad dutarecieos 39 19 
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of the kind, extent, and position of the bladder 
tumor, together with the method of irradia- 
tion and amount of radium used for control. 
No mention is made of complications. The 
time of control is reckoned from the patient’s 
first treatment to time last seen or heard from. 

As a rule the grading of tumors by the Car- 
cinoma Registry is one number higher than 
the grading of the Memorial Hospital. For 
example Carcinoma Registry Grade II corre- 
sponds to Ewing’s Grade This is by no 
means always so. 


C. A. G., Memorial Hospital, admitted November 
I, 1915, female, aged 69 years. Cystoscopy showed 
a sloughy, sessile bladder tumor 3 by 3 centimeters 
on left ureter; on January 19, 1916, 1 bladder tube 
of radon screened by !% millimeter silver was in- 
serted through cystoscope 800 millicurie hours and 
applied to tumor. Pathological examination: Alveo- 
lar carcinoma. Cystoscopy 42 years later showed a 
normal bladder. In October, 1926, patient, sitting at 
the supper table, died of heart disease. 

A. H., Memorial Hospital, admitted July 31, 
1916, male, aged 62 years. Cystoscopy showed a 
sloughy sessile bladder tumor 1 by 2 centimeters on 
left ureter; in October, 1916, 2 bladder tubes of ra- 
don—1134 millicurie hours—were applied to tumor; 
on February 20, 1917, 2 bladder tubes of radon—6oo 
millicurie hours—applied to tumor. Pathological 
examination: carcinoma. In 1921 the patient hada 
normal bladder on cystoscopy. Died in 1921 from 
cerebral hemorrhage. 

P. M., Memorial Hospital, admitted October 2, 
1916, female, aged 72 years. Cystoscopy showed 
papillary bladder tumor 2 by 3 centimeters on tri- 
gone and base; on December 2, 1916, 2 bladder 
tubes of radon—1400 millicurie hours—applied to 
tumor. In March, 1919, bladder tube of radon un- 
screened—733 millicurie hours—applied to recur- 
rence. Pathological examination: papilloma, infil- 
trating base. In March, 1933, the patient is well. 

A. J. VanW., Memorial Hospital, admitted May 
16, 1917, female, aged 59 years. Cystoscopy 
showed bladder tumor 214 by 2! centimeters in left 
urethral orifice. On May 22, 1917, 2 bladder tubes 
of radon 50 millicuries 6! hours—6s50 millicurie 
hours—applied to tumor. On November 20, 1917, 
2 bladder tubes of radon 49 millicuries and gt milli- 
curies for 8 hours—1120 millicurie hours—applied 
totumor. Pathological examination: papilloma with 
malignant tendencies. On June 23, 1918, cystos- 
copy showed slough, no tumor. Patient died in 
December, 1926, from cancer?! 

M. E. R., Memorial Hospital, admitted May 2r, 
1917, female, aged 63 years. Cystoscopy showed 
papillary bladder tumor 214 by 2!4 centimeters back 


This seems an incorrect report because of the time, 9 years. There was 
no autopsy. Probably she died of some bladder and kidney infection 
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of right ureter; 2 bladder tubes of radon 45 millicuries 
for 7 hours—630 millicurie hours—applied to tumor. 
Pathological examination: papilloma with atypical 
cells. In October, 1923, cystoscopy showed no tu- 
mor. 

H. F. R., Memorial Hospital, admitted June 2s, 
1917, male, aged 68 years. Cystoscopy showed 
papillary bladder tumor, extensive, on right bladder 
neck; 2 bladder tubes of radon 50 millicuries each— 
800 millicurie hours—applied to tumor on July 3, 
1917. Pathological examination: papillary carcinoma. 
In 1919 two stones taken from bladder. In 1926 
the patient died of old age. 

M. G., Memorial Hospital, admitted October 8, 
1918, female, aged 64 years. Cystoscopy showed a 
pedunculated, firm bladder tumor 2 by 2 centimeters 
back of right ureter; 361 millicuries for % hour—120 
millicurie hours—held against the tumor through 
cystoscope. This was twice repeated. Pathological 
examination: epidermoid carcinoma. In May, 
1919, the patient was tumor free cystoscopically. 
In May, 1922, the patient died of cerebral apoplexy. 

A. H. C., Memorial Hospital, admitted November 
11, 1918, male, 63 years. Cystoscopy showed a 
sloughy bladder tumor on bladder neck more on 
right side; 1 bladder tube of radon 111 millicuries 
for 5 hours—555 millicurie hours—applied to tumor 
through cystoscope. Pathological examination: cells 
form malignant epithelial tumor of glandular origin. 
In May, 1920, operation, cystotomy for bleeding, 
no tumor, granular cystitis. In September, 1921, 
patient was in a hospital for the insane. 

F. M., Memorial Hospital, admitted December 10, 
1918, male, aged 48 years. Previous cystotomy at 
Brooklyn Hospital. Cystoscopy showed sloughy 
multiple tumors 3 by 3 centimeters on bladder neck; 
2 bladder tubes of radon 50 millicuries for 8 hours— 
800 millicurie hours—applied to tumor on December 
10, 1918. On April 1, 1919, 2 bladder tubes of radon 
275 millicuries for 2 hours—551 millicurie hours— 
applied to tumor. On September 11, 1919, a cystot- 
omy was done and 3 bare tubes of radon 12 milli- 
curies—1584 millicurie hours—implanted in tumors. 
Pathological examination: epidermoid carcinoma. 
The patient reported entirely well up to the time of 
his death. He died of uremia following large neg- 
lected carbuncle of the buttock on February 24, 
1928, at the Brooklyn Hospital. 

L. W., Memorial Hospital, admitted July 29, 1919, 
female, aged 54 years. Cystoscopy showed a 
sloughy sessile bladder tumor 2 by 2 centimeters on 
left wall near ureter; 2 bladder tubes of radon 57 and 
58 millicuries for 7 hours—750 millicurie hours—ap- 
plied to tumor through cystoscope. Pathological 
examination: epidermoid carcinoma. In 1920 the 
patient had no tumor on cystoscopy. Lost track of 
patient. 

F. H. W., Memorial Hospital, admitted May 3, 
1920, male, aged 55 years. Operation: cystotomy, 
solid papillary bladder tumor 3% by 3% centimeters 
on left ureter; 7 bare tubes of radon 3.75 millicuries 
each—627 millicurie hours—imbedded in tumor. 
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Pathological examination: solid papilloma. Carci- 
noma Registry: papillary carcinoma Grade I. In 
1924 the bladder was clean on cystoscopy and in 
1926 the patient was well. 

H. J. D., Memorial Hospital, admitted May 13, 
1920, male, aged 33 years. Operation: cystotomy, 
a flat ulcerating bladder tumor 2% centimeters by 
21% centimeters on right lateral wall; r5 bare tubes 
of radon .3 millicurie each—584 millicurie hours— 
implantedintumor. On October 21, 1920, 1 bladder 
tube of radon 189 2/;3 hours—129 millicurie hours— 
applied through cystoscope to recurrence. On Jan- 
uary 10, 1921, 1 bladder tube of radon 194 hours— 
130 millicurie hours—applied through cystoscope to 
recurrence. Pathological examination: solid carci- 
noma. Carcinoma Registry: squamous cell epider- 
moid and adenocarcinoma Grade ilI (Broders him- 
self diagnosed this). In 1932 the patient is well by 
several cystoscopies. 

A. K. S., Memorial Hospital, No. 27859, admit 
ted on July 7, 1920, female, aged 56 years. Opera 
tion: cystotomy, ether, bladder tumor 3 by 2 centi- 
meters on left side of base; 15 bare tubes of radon 
-53 millicurie—1049 millicurie hours—implanted in 
tumor. Pathological examination: solid papilloma 
with infiltrating tendencies. Carcinoma Registry: 
papillary squamous cell carcinoma, Grade III. On 
April 6, 1933, the patient is well. The bladder nor 
mal on several cystoscopies. 

G. H. S., Memorial Hospital, admitted August ;, 
1920, male, aged 53 years. Cystoscopy showed a 
slightly sloughy bladder tumor on left base near 
ureter; 2 bladder tubes of radon 47 and 44 millicuries 
for 7 hours—637 millicurie hours—applied to tumor 
through cystoscope. Pathological examination: 
suspicious of carcinoma. In May, 1922, cystoscopy 
showed no tumor. In March, 1923, the patient re- 
ported well. No further report. 

W. L. R., Memorial Hospital, admitted December 
3, 1920, male, aged 70 years. Operation: cystotomy, 
a papillary partly sloughy bladder tumor 21% by 3 
centimeters on left side of base touching left urethra; 
19 bare tubes of radon .6 millicurie each—1504 mil- 
licurie hours—implanted in tumor; 2 bladder tubes 
of radon 28 and 25 millicuries for 9 hours applied to 
surface. Pathological examination: papillary carci- 
noma Grade I. Patient died in 1925 of pneumonia. 
Up to time of his death he was free from symptoms. 

P. W., Memorial Hospital, admitted November 
20, 1921, male, aged 55 years. Operation: cystotomy, 
flat indurated bladder tumor 5 by 5 centimeters back 
of right ureter; 51 bare tubes of radon 17.36 milli- 
curies—2291 millicurie hours—and 2 bladder tubes of 
radon applied to tumor. On May 22, 1923, 4 bare 
tubes of radon 3.63 millicuries—479 millicurie hours 
—applied to tumor through cystoscope. Pathologica! 
examination: papillary carcinoma. In April, 1927, 
phosphates removed, no tumor. Patient died in 
October, 1927, from bladder and kidney infection. 

W. H. M., Memorial Hospital, admitted Decem- 
ber 19, 1920, male, aged 50 years. Operation: cystot- 
omy, large, hard bladder tumor 4 by 3 centimeters 
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on anterior wall touching urethra; 14 bare tubes of 
radon for 7 millicuries—g24 millicurie hours—and 7 
bare tubes of radon 2.45 millicuries—323 millicurie 
hours—and 3 bladder tubes of radon—430 millicurie 
hours—applied to tumor. Pathological examination: 
squamous infiltrating carcinoma. On December 21, 
1922, cystotomy done for bladder stone, no tumor. 
In 1933 the patient is well. 

A. V., Memorial Hospital, admitted April 30, 
1921, male, aged 45 years. Cystoscopy showed a 
solid, partly sloughy bladder tumor 3 by 234 centi- 
meters on left lateral wall and above left ureter; 
bladder tubes of radon 300 millicuries unscreened— 
100 millicurie hours—applied to tumor; this was twice 
repeated. In 1932 slight recurrence treated by ra- 
dium. Carcinoma Registry: October 24, 1932, pap- 
illary carcinoma Grade II, radioresistant. In 1933 
the patient had a normal bladder on cystoscopy. 

W. N. L., Memorial Hospital, admitted June 14, 
1921, male, aged 72 years. Cystoscopy showed pap- 
illary bladder tumor occupying entire right wall. 
On June 20, 1921, 1 bladder tube of radon .25 mil- 
licurie for 7 hours—175 millicurie hours—applied to 
tumor through cystoscope. On August 4, 1921, a cys- 
totomy was done and 20 bare tubes of screened radon 
7.84 millicurie—1034 millicurie hours—implanted in 
tumor. Pathological examination: papillary carci- 
noma. The patient was well up to 1929 when he 
died of pneumonia. 

A. W., Lenox Hill Hospital, admitted October, 
1921, male, aged 58 years. Operation: cystotomy, 
a hard solid bladder tumor 3 by 2 by 2 centimeters on 
left bladder neck and running iato urethra, 40 bare 
tubes of radon .8 millicurie each—4,224 millicurie 
hours—and 2 bladder tubes applied totumor. Path- 
ological examination: infiltrating carcinoma (Man- 
delbaum). He had several small papillomata of the 
bladder in 1927 which were treated by fulguration. 
In 1932 the patient is well. 

J. B., Memorial Hospital, admitted February 4, 
1922, female, aged 63 years. Cystoscopy showed an 
extensive papillary bladder tumor with a base 4 by 4 
centimeters back of right ureter and over trigone; 2 
bladder tubes of radon 110 millicuries—s550 millicurie 
hours—applied cystoscopically to tumor, and on 
nine subsequent times radium was implanted cysto- 
scopically or held against the tumor, the last treat- 
ment being given December 30, 1922. Pathological 
examination: simple papilloma. Carcinoma Regis- 
try: papillary carcinoma, Grade II Broders (Ewing 
I) arrangement too atypical for simple papilloma. 
On March 25, 1927, the patient had a normal blad- 
der on cystoscopy. In March, 1933, the patient is 
partly paralyzed, arterial disease. 

J. B. H., Memorial Hospital, admitted March 11, 
1922, female, aged 53 years. Cystoscopy showed a 
sloughy bladder tumor 3 by 3 centimeters on left 
wall near left ureter. On March 21, 1922, 5 bare 


tubes of radon 5 millicuries—660 millicurie hours— 
implanted in tumor and on April 18, 1922, 4 bare tubes 
of radon 4.32 millicuries—s69 millicurie hours—im- 
planted in tumor. 


Pathological examination: papil- 
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lary carcinoma. Carcinoma Registry: squamous 
cell carcinoma, Grade III. In February, 1933, the 
patient is well and tumor free on cystoscopy. 

L. B., Memorial Hospital, admitted May 6, 1922, 
female, aged 45 years. Cystoscopy showed a papil- 
lary sloughy bladder tumor 2 by 2 centimeters on 


left base. Cystoscopic applications of bare tubes 
of radon on eleven different times. Pathological 
examination: infiltrating carcinoma. Carcinoma 


Registry: papillary squamous carcinoma, Grade III 
(tissue not satisfactory for accurate grading). On 
November 23, 1926, the patient was tumor free on 
cystoscopy. On April 7, 1931, a large mass appeared 
in epigastrium. This was thought to be metastasis 
from bladder. After death a punch biopsy of the 
mass was reported (Stewart): cannot make positive 
diagnosis, suggests adenocarcinoma (bile ducts) 
rather than bladder cancer. 

W. H. M., Memorial Hospital, admitted June 6, 
1922, male, aged 65 years. , Operation: cystotomy, 
sloughy bladder tumor 114 by 2 centimeters on 
right bladder neck and rot tl 10 bare tubes of 
radon 1 millicurie each—1,320 millicurie hours—im- 
planted in tumor. Pathological examination: infil- 
trating papillary carcinoma. On January 5, 1933, 
the patient is well. 

C. McC., Memorial Hospital, admitted August 22, 
1922, male, aged 63 years. Cystoscopy showed 
three papillary bladder tumors, one 3 by 3 centi- 
meters, one 2 by 1 centimeter over base, and one 4 by 
4 centimeters in urethral orifice. These were treated 
through the cystoscope with bare tubes of radon. 
On October ¢, 1922, a cystotomy was done and 41 
bare tubes of radon 23.8 millicuries—3,141 millicurie 
hours—implanted in tumor; on May 1, 1923, recur- 
rence implanted with bare tubes of radon through 
cystoscope. Pathological examination: papilloma 
with cell changes and a tendency to infiltrate. Car- 
cinoma Registry: October 21, 1932, papillary carci- 
noma, Grade II, radioresistant. On February 27, 
1931, the patient died as the result of a bladder in- 
fection, bad heart, and uremia. He had suprapubic 
drainage off and on until death. The bladder 
showed no tumor on cystoscopy. 

J. W. McT., Memorial Hospital, No. — ad- 
mitted January I, 1923, male, aged 64 years. Cystos- 
copy showed a large sloughy tumor 2!4 by 2% cen- 
timeters on left bladder neck; 6 seeds of radon 1.06 
millicuries each—839 millicurie hours—implanted in 
tumor; on May 8, 1923, 3 seeds of radon 2.49 milli- 
curies each—330 millicurie hours—implanted in 
tumor through cystoscope. Pathological examina- 
tion: papilloma. Carcinoma Registry: papillary 
carcinoma Grade II (Broders), cells degenerated, ra- 
dioresistant October 21, 1930. On January 2, 1933, 
the patient is tumor free on cystoscopy. 

M. C., Memorial Hospital, admitted January 30, 
1923, male, aged 46 years. One year previous re- 
section of bladder at another hospital for papillary 
carcinoma. This recurred and he showed on cystos- 
copy a flat bladder tumor 2 by 2 centimeters on 
right lateral wall. On several occasions radium was 
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applied to the tumor through the cystoscope, and 
finally a cystotomy was done and a residual tumor 
2 by 2 centimeters on left lateral wall was implanted 
with radium. Pathological examination: none of re- 
currence. In 1932 the patient has a normal bladder 
on cystoscopy. 

C. D., Memorial Hospital, admitted June io, 


1923, male, aged 62 years. Operation: cystotomy, 
infiltrating bladder tumor 2 by 2 centimeters back of 
right ureter; 16 bare tubes of radon 13.78 milli- 
curies of 1818.96 millicurie hours implanted in 
tumor and 2 bladder tubes of radon 143.5 millicuries 
for 8 hours—430.5 millicurie hours—applied to tu- 
mor. Pathological examination: adenocarcinoma 
(not like bladder, look for kidney or intestinal, 
Ewing. In 1928 the patient was well and died in 
June, 1930, of apoplexy. 

D. K., Memorial Hospital, admitted July 6, 1923, 
male, aged 61 years. Operation: cystotomy, two 
bladder tumors near ureters extend submucously 2 
by 1 centimeters; 29 bare tubes of radon 20 millicuries 
—2640 millicurie hours—implanted into tumors and 
2 bladder tubes of radon 30 millicuries for 7 hours— 
420 millicurie hours—applied to surface. This tumor 
probably originated in the prostate. It was treated 
before and after cystotomy by radium. Pathologi- 
cal examination: cylindrical cell carcinoma papillary 
and infiltrating. The bladder tumor was controlled, 
but the patient died of lobar pneumonia on Novem- 
ber 26, 1928. 

C. C. S., Memorial Hospital, admitted November 
21, 1923, male, aged 52 years. Operation: cystoto- 
my, a solid papillary extensive bladder tumor on 
trigone extending laterally, implanted with bare ra- 
don seeds. Pathological examination: papillary car- 
cinoma, beginning infiltration cellular. On March 
15, 1927, the patient was tumor free on cystoscopy, 
had a vesicorectal fistula. Died October 16, 1927, 
cause unknown. 

A. K., Memorial Hospital, admitted March 11, 
1924, male, aged 70 years. Operation: cystotomy, 
spinal anesthesia, papillary bladder tumor 2 by 3 cen- 
timeters on base; 15 bare seeds of radon .8 millicurie— 
1584 millicurie hours—implanted in tumor, and 4 
bladder tubes 137 millicuries for 514 hours—753 mil- 
licurie hours—applied to tumor. Pathological exami- 
nation: epithelial papilloma. Carcinoma Registry: 
November 4, 1931, papillary squamous carcinoma 
Grade II, atypical. On July 16, 1932, the patient 
died at Long Island City Hospital from obstruction 
of left ureter, uremia. No right kidney present at 
autopsy. 

A. B., Memorial Hospital, admitted May 6, 1924, 
male, aged 51 years. Operation: cystotomy, spinal 
anesthesia, bladder tumor papillary 4 by 3 centi- 
meters near right ureter, 7 bare tubes of radon .53 
millicurie—488 millicurie hours—and 3 bladder tubes 
131 millicuries for 7 hours—g17 millicurie hours— 
applied to tumor. On June 4, 1926, 3 gold tubes of 
radon 1.76 millicuries—696.9 millicurie hours— 
applied to recurrence. Pathological examination: 
papilloma, cells atypical but orderly. On January 6, 
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1933, the patient has a normal bladder on cystos- 
copy. 

H. J., Memorial Hospital, No. 34067, admit- 
ted on November 12, 1924, female, aged 60 years, 
Operation: cystotomy, spinal anesthesia, bladder 
tumor papillary, sloughy 8 by 5 centimeters on base 
and either lateral walls near internal urethra; 51 bare 
seeds of radon of .70,.77, and .63 millicurie—455 mil- 
licurie hours—implanted in tumor. Pathological ex- 
amination: probably remains of infiltrating carcino- 
ma. Carcinoma Registry: infiltrating carcinoma 
probably Broders Grade IV, radioresistant. On 
March 7, 1933, the patient had a normal bladder on 
cystoscopy. 

N. W., Memorial Hospital, No. 34364, admitted 
on January 6, 1925, male, aged 59 years. Operation: 
cystotomy, spinal anesthesia, bladder tumor, !ow 
papillary 6 by 5 centimeters on left base; 39 gold 
radon seeds of .68 and .78 millicurie each—3 508 
millicurie hours—implanted in tumor and 3 bladder 
tubes of radon screened by 1% millimeter silver «7, 
55, and 53 millicuries for 414 hours—6975 millicurie 
hours—applied to tumor. Pathological examination: 
infiltrating carcinoma. Carcinoma Registry: No- 
vember 4, 1931, papillary squamous carcinoma, 
Grade II. On February 9, 1929, the patient had no 
bladder tumor on cystoscopy. On March 1, 1931, 
the patient was in fine shape. Died on May 20, 
1931, cause unknown. 

Dr. M. C. S., Memorial Hospital, admitted Feb- 
ruary 24, 1925, female, aged 56 years. Cystoscopy, 
flat bladder tumor 2 by 2 centimeters on left margin 
of trigone; 5 gold seeds of radon 5 millicuries—660 
millicurie hours—implanted in tumor through cysto- 
scope. On June g, 1925, 5 gold seeds 75 millicuries 
each—643 millicurie hours—implanted in tumor. 
On June 22, 1926, 266 millicuries unscreened radon 
applied to tumor for 20 minutes. Pathological ex- 
amination: infiltrating carcinoma. On November 1, 
1932, the patient is well and tumor free. 

J. R., Memorial Hospital, admitted March 23, 
1925, male, aged 46 years. Operation: cystotomy, 
bladder tumor 4 by 6 centimeters over bladder base 
and urethral orifice; 31 bare tubes of radon .84 milli- 
curie each—3437.28 millicurie hours—implanted in 
tumor and 3 bladder tubes of radon 125 millicuries 
for 6 hours—750 millicurie hours—applied to tumor. 
Pathological examination: infiltrating carcinoma, 
atypical cells. Carcinoma Registry: papillary car- 
cinoma, Grade II, radioresistant. The patient died 
in 1932 of myocarditis. 

I. W., Memorial Hospital, No. 34722, admitted 
April 28, 1925, male, aged 57 years. Operation: 
Cystotomy, spinal anesthesia, bladder tumor papil- 
lary 2 by 2 centimeters on bladder base; 15 bare tubes 
of radon 8.10 millicuries—1069 millicurie hours— 
implanted. Pathological examination: infiltrating 
carcinoma. Carcinoma Registry: December 1, 10,0, 
papillary squamous cell carcinoma, Grade III. On 
January 8, 1932, specimen taken cystoscopically 
shows notumor. March 19, 1933, the patient is well 
and at work. 
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J. H., Memorial Hospital, admitted June 2, 1925, 
female, aged 66 years. Cystoscopy: bladder tumor 
papillary 3 by 2 centimeters back of left ureter; 5 
bare tubes of radon 3.15 millicuries—415.80 millicurie 
hours—applied to tumor. On June 14, 1925, 7 bare 
tubes of radon 3.91 millicuries—526.68 millicurie 
hours—applied to tumor through cystoscope. Path- 
ological examination: papillary carcinoma. Carci- 
noma Registry: December 1, 1930, squamous cell 
papillary carcinoma, Grade II. On May 12, 1931, 
the patient was free from tumor on cystoscopy. 
Died in February, 1932, suddenly from arterial dis- 
ease. 

A. C. C., Memorial Hospital, admitted July 20, 
1925, male, aged 68 years. Cystoscopy: sloughy 
bladder tumor 2 by 2 centimeters on base. On two 
different times unscreened radon was held against 
the tumor and the growth controlled. In April, 1927, 
a cystotomy was done for recurrence under spinal 
anesthesia, 10 gold radon seeds 20 millicuries—2640 
millicurie hours—implanted. Pathological examina- 
tion: suspicious of carcinoma, superficial. Carcino- 
ma Registry: October 30, 1932, papillary carcinoma, 
Grade II, infiltrating, radioresistant. In March 
1933 the patient is in good condition. 

J. B. B., Memorial Hospital, admitted July 24, 
1925, male, aged 50 years. Operation: cystotomy, 
spinal anesthesia, bladder tumor papillary 2 by 3 
centimeters on bladder neck; radium implantation. 
Pathological examination: papillary carcinoma. 
Carcinoma Registry: October 20, 1932, papillary 
carcinoma, Grade II, Broders (Ewing I), radiore- 
sistant. On September 27, 1932, the patient had a 
normal bladder on cystoscopy. 

D. S., Memorial Hospital, admitted October 13, 
1925, male, 60 years. Operation: cystotomy, spinal 
anesthesia, 3 papillary bladder tumors on base and 
lateral walls 4 by 4 centimeters, 6 by 8 centimeters, 
and 4 by 4 centimeters, 80 square centimeters indur- 
ated; 16 gold radon seeds 40.83 millicuries—s389.56 
millicurie hours—were implanted in tumors. On 
several subsequent times tubes of screened radon 
were applied to the tumors. Pathological examina- 
tion: papilloma, cells somewhat atypical. Carcino- 
ma Registry: October 11, 1931, papillary squamous 
carcinoma, Grade I. On January 31, 1033, the pa- 
tient was in excellent health. 

J. B. K., Memorial Hospital, No. 35759, admitted 
February 12, 1926, male, aged 60 years. Operation: 
cystotomy, spinal anesthesia, bladder tumor 2 by 1 
centimeters on trigone and internal urethra; 7 gold 
radon seeds 2 millicuries each—1848 millicurie hours 
—implanted in tumor, also 2 bladder tubes of radon 
36 and 42 millicuries for 414 hours—351 millicurie 
hours—applied in bladder base. Pathological exami- 
nation: papilloma. Carcinoma Registry: papillary 


squamous carcinoma, Grade I. On May 12, 1931, 
recurrence at top of bladder, radium applied through 
cystoscope and fulgurated. Also on several later 
occasions. In March, 1932, the patient was tumor 
free on cystoscopy. On August 26, 1932, the pa- 
tient died suddenly of a heart attack. 
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Y. W., Memorial Hospital, admitted May 7, 1926, 
female, aged 70 years. Operation: cystotomy, spinal 
anesthesia, bladder tumor papillary 2 by 1 centi- 
meters on base; 6 gold radon seeds 10.50 millicuries— 
1356 millicurie hours—implanted in tumor. Patho- 
logical examination: papillary carcinoma. Carcino- 
ma Registry: October 24, 1932, papillary carcinoma, 
Grade III, radioresistant. On October 20, 1932, the 
patient was in excellent condition: 

Z. T., Memorial Hospital, admitted May 22, 1925, 
male, aged 53 years. Operation: cystotomy, a papil- 
lary bladder tumor 3 by 2 centimeters on right tri- 
gone and smaller growths; 8 gold radon seeds 12.80 
millicuries—1689 millicurie hours—implanted in 
tumor. On July 30, 1926, 2 bladder tubes 89 milli- 
curies for 7 hours—613 millicurie hours—applied to 
tumor. On December 12, 1926, 1 gold radon seed 2 
millicuries—264 millicurie hours—applied through 
cystoscope to slight recurrence superficially to tumor. 
Pathological examination: epithelial papilloma, cells 
atypical. Carcinoma Registry: papillary squamous 
carcinoma, Grade II. On April 5, 1929, cystoscopy 
showed bladder calculus, no tumor. On June 16, 
1929, the patient died from infection of the genito- 
urinary tract. : 

R. S., Memorial Hospital, admitted November 16, 
1926, female, aged 50 years. Operation: cystotomy, 
spinal anesthesia, bladder tumor papillary 3 by 2 
centimeters on base and left trigone; 10 gold tubes of 
radon 25.5 millicuries—3366 millicurie hours—im- 
planted into the tumor. Pathological examination: 
epithelial papilloma, cells very atypical. Carcinoma 
Registry: October 11, 1932, papillary squamous car- 
cinoma, Grade II. On January 26, 1932, the patient 
had no tumor on cystoscopy. In February, 1933, 
the patient is well. 

C. S., Memorial Hospital, No. 37019, admitted 
February 1, 1927, male, aged 47 years. Operation: 
cystotomy, spinal anesthesia, bladder tumor papil- 
lary 2 by 3 centimeters on base; 14 gold radon seeds 
28 millicuries—3606 millicurie hours—implanted into 
the tumor. Also course of deep X-ray. Pathological 
examination: solid papillary carcinoma. Carcinoma 
Registry: papillary squamous carcinoma, Grade I. 
On July 25, 1930, the patient was tumor free and 
had a normal bladder on cystoscopy. On January 
8, 1931, the patient died of pulmonary tuberculosis. 

G. H., Memorial Hospital, No. 37227, admitted 
April 2, 1927, male, aged 59 years. Operation: cys- 
totomy, spinal anesthesia, sessile tumor 5 by 6 centi- 
meters on bladder base; 22 gold radon seeds, 53.03 
millicuries—7053 millicurie hours—implanted in the 
tumor. Pathological examination: infiltrating epi- 
dermoid carcinoma. Carcinoma Registry: Novem- 
ber 24, 1930, squamous cell papillary carcinoma, 
Grade III. On October 11, 1932, the patient reports 
he is perfectly well and has no bladder trouble. 

B. S., Memorial Hospital, No. 37384, admitted 
May 17, 1927, male, aged 52 years. On March 9, 
1927, cystotomy and cautery at another hospital for a 
large bladder tumor. Cystoscopy on May 24, 1927, 
spinal anesthesia; 8 gold radon seeds 16.64 millicuries 
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—2916 millicurie hours—implanted in tumor. On 
July 1, 1927, 5 gold radon seeds 14.30 millicuries— 
1887 millicurie hours—implanted through cystoscope. 
Patient also had many courses of deep X-ray. Path- 
ological examination: epithelial papilloma. Carci- 
noma Registry: papillary squamous cell carcinoma, 
Grade I. On May 10, 1933, the suprapubic sinus 
still leaking the patient is in fair condition. 

H. E. N., Memorial Hospital, No. 37812, admitted 
September 13, 1927, male, aged 56 years. Opera- 
tion: cystotomy, spinal anesthesia, bladder tumor 
papillary 5 by 6 centimeters on trigone between ure- 
ters; 26 gold radon seeds 58.24 millicuries—7745 
millicurie hours—implanted in tumor. Pathological 
examination: epidermoid carcinoma, cell atypical. 
Carcinoma Registry: April 20, 1931, squamous cell 
carcinoma, Grade III. On March 10, 1933, the pa- 
tient has a normal bladder on cystoscopy. 

M. T. B., Memorial Hospital, No. 36445, admitted 
April 19, 1928, female, aged 70 years. Cystoscopy, 
spinal anesthesia, papillary bladder tumor 2 by 1 
centimeters on right wall; 2 gold radon seeds 5 milli- 
curies—oooo—amillicurie hours—implanted in tumor. 
On August 21, 1928, 250 millicuries of unscreened 
radon held against the tumor for 1 hour through the 
cystoscope under spinal anesthesia. On October 22, 
1929, cystoscopy showed 2 bladder tumors, 1 small 
and 1 larger; 5 gold radon seeds 11.70 millicuries— 
oooo—millicurie hours—implanted in the tumors. 
On December 4, 1929, 298 millicuries of unscreened 
radon held against the tumor for 1 hour through the 
cystoscope under spinal anesthesia. Pathological 
examination: papillary carcinoma, cells very atypi- 
cal. Carcinoma Registry: October 20, 1932, papil- 
lary carcinoma, Grade II, radioresistant. On No- 
vember 7, 1931, the patient had a clean bladder on 
cystoscopy and in April, 1933, the patient is well. 

A. C., Memorial Hospital, No. 37341, admitted 
May 8, 1928, female, aged 43 years. The patient 
has had an advanced carcinoma of the cervix treated 
by radium. Operation: cystotomy, spinal anzs- 
thesia, bladder tumor 4 by 4 centimeters on base 
posterior to trigone; 5 gold radon seeds 9.20 millicuries 
—oooo—millicurie hours—were implanted in tumor. 
Also treated with external radiation. Pathological 
examination: infiltrating carcinoma, bladder, super- 
ficial. On June 10, 1932, the patient had a normal 
bladder on cystoscopy; on February 1, 1933, speci- 
men taken from the bladder, no tumor. 

S. R., Memorial Hospital, No. 39082, admitted 
August 27, 1928, male, aged 50 years. Operation: 
cystotomy, spinal anesthesia, papillary bladder 
tumor 1 by 1 centimeter on base involving part of 
trigone; 9 gold radon seeds 18 millicuries—23.76 milli- 
curie hours—implanted in tumor. Pathological ex- 
amination: papillary epidermoid carcinoma, radio- 
sensitive. Carcinoma Registry: December 1, 1930, 
squamous cell carcinoma, papillary, Grade I. On 
July 5, 1932, the patient had a normal bladder on 
cystoscopy; on December 2, 1932, the patient is well. 

A. P., Memorial Hospital, No. 34185, admitted 
September 27, 1928, female, aged 46 years. Patient 
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was in the Gynecological Service with advanced pri- 
mary carcinoma of the cervix. Cystoscopy, spinal 
anesthesia, showed bladder tumor papillary and in- 
durated 2 centimeters on base posterior to the tri- 
gone. On July 7, 1928, 5 gold radon seeds 10 milli- 
curies—1320 millicurie hours—implanted in tumor 
cystoscopically. On August 14, 1928, 3 gold radon 
seeds 7.5 millicuries—gg90 millicurie hours—im 
planted cystoscopically. Pathological examination: 
infiltrating squamous carcinoma. On January 27, 
1933, the patient has a normal bladder on cystoscopy. 

C. A. W., Memorial Hospital, No. 39563, admitted 
January 9, 1929, male. Operation: cystotomy, 
spinal anesthesia, papillary bladder tumor 1.5 by 
1.5 centimeters on right lateral wall; 10 gold radon 
seeds implanted in tumor. Pathological examina- 
tion: epidermoid carcinoma, Grade I-II, radioresist- 
ant. Carcinoma Registry: December 1, 1930, squa 
mous cell infiltrating with keratonization, Grade II. 
On October 25, 1932, the patient had a normal blad- 
der on cystoscopy. 

O. H., Fifth Avenue Hospital, No. 37461, admitted 
January 17, 1920, female, aged 51 years. Operation: 
cystotomy, general anesthesia, bladder tumor 5 by 
4 centimeters on right lateral wall; 18 gold seeds of 
radon 49.50 millicuries—6434 millicurie hours—im- 
planted in the tumor. Pathological examination: 
(Memorial Hospital) infiltrating epidermoid carci- 
noma. In August, 1932, the patient reported as 
being well. 

E. S., Memorial Hospital, No. 39718, admitted 
February 19, 1929, female, aged 56 years. Opera- 
tion: cystotomy, spinal anesthesia, papillary blad 
der tumor 3 by 2 centimeters on left lateral wall; 1, 
gold radon seeds 8 millicuries—4096 millicurie hours 
—implanted in the tumor. Pathological examina 
tion: papilloma with very suspicious carcinoma 
changes. Recurrence on January 28, 1930, under spinal 
anesthesia 4 gold radon seeds 8 millicuries—1056 
millicurie hours—implanted in the tumor through 
cystoscope. In March, 1933, the patient had no 
tumor on cystoscopy. 

G. L. V., Memorial Hospital, No. 39867, admitted 
April 2, 1929, male. Operation: cystotomy, spinal 
anesthesia, large infiltrating growth of the prostate 
involving the bladder; 20 gold radon seeds go milli- 
curies—11790 millicurie hours—implanted in the 
tumor. Pathological examination: infiltrating car- 
cinoma, Grade II, radioresistant, primary bladder. 
On February 4, 1930, the patient had no tumor on 
cystoscopy. On February 3, 1933, the patient is in 
good condition. 

M. C., Fifth Avenue Hospital, No. 39249, admit 
ted April 24, 1929, male, aged 69 years. Operation: 
cystotomy, spinal anesthesia, bladder tumor solid 
and sloughy 3 by 3 centimeters on right base and 
right ureter; 10 gold radon seeds 2 millicuries ani 2 
gold radon seeds 2.19 millicuries, 24.38 millicuric 
3218 millicurie hours—implanted in tumor. Patho 
logical examination? infiltrating carcinoma, “large 
round cells invading muscularis, mitosis present. 
In April, 1933, the patient is in good condition. 
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J. N., Fifth Avenue Hospital, No. 46861, admitted 
July 16, 1930, male, aged 69 years. Operation: cys- 
totomy, spinal anesthesia, hard papillary and infil- 
trating tumor 6 by 4 centimeters on left base running 
up anterior and lateral base; 20 gold radon seeds— 
5280 millicurie hours—implanted into the tumor 
base. Pathological examination: infiltrating carcino- 
ma, anaplasia, and mitosis. In January, 1933, the 
patient had a normal bladder on cystoscopy. In 
April, 1933, the patient is well. 

A. S., Fifth Avenue Hospital, No. 49936, admitted 
February 3, 1931, male, aged 63 years. Operation: 
cystotomy, spinal anesthesia, papillary bladder tu- 
mor 2 by 2 centimeters on right base; 13 gold radon 
seeds 20.8 millicuries—2745 millicurie hours—im- 
planted into the tumor base. Pathological examina- 
tion: papillary carcinoma, anaplasia, and many mito- 
ses. In March, 1933, the patient has a normal blad- 
der on cystoscopy. 

M. J. B., Memorial Hospital, No. 43275, admitted 
June 16, 1931, male, aged 58 years. Operation: cys- 
totomy, spinal anesthesia, three papillary bladder 
tumors, not infiltrating at internal urethra and base; 
16 gold radon seeds 17.34 millicuries—2288 millicurie 
hours—implanted into the tumors. Pathological 
examination: papilloma cellular and actively growing 
carcinoma. Carcinoma Registry: October 11, 1931, 
papillary squamous carcinoma, Grade I. On Janu- 
ary 24, 1933, the patient is well and has a normal 
bladder on cystoscopy. 

A. L., Memorial Hospital, No. 43287, admitted 
June 18, 1931, male, aged 51 years. Operation: cys- 
totomy, spinal anesthesia, papillary bladder tumor 
4 by 4 centimeters on left anterior wall going up to 
left ureter; 27 gold radon seeds 51.51 millicuries— 
6798 millicurie hours—implanted into the tumor. 
Pathological examination: papillary and infiltrating 
epidermoid carcinoma (opaque squamous cells), 
Grade III, radioresistant. Carcinoma Registry: 
October 11, 1931, papillary squamous carcinoma, 
Grade III. On October 26, 1932, the patient is in 
excellent condition, no cystoscopic examination. 

F. D., Memorial Hospital, No. 43520, admitted 
August 4, 1931, male, aged 56 years. Operation: 
cystotomy, spinal anesthesia, bladder tumor 3 by 
3 centimeters on midline 3 centimeters posterior to 
trigone; 8 gold radon seeds 12 millicuries—1596 milli- 
curie hours—implanted in tumor base. Pathological 
examination: epithelial papilloma. Carcinoma Reg- 
istry: July 19, 1932, papillary carcinoma, Grade II 
(Broders), Ewing, Grade I, radioresistant. On May 
9, 1933, the patient has a normal bladder on cystos- 
copy. 

P. H., Memorial Hospital, No. 40021, admitted 
May 14, 1929, male, aged 69 years. Operation: cys- 
totomy, spinal anesthesia, 2 papillary sloughy blad- 
der tumors, one 5 by 6 centimeters on right lateral 
wall, another adjoining 2 by 2 centimeters; 19 gold 
radon seeds 63.5 millicuries—8466 millicurie hours— 
implanted into the tumors. Pathological examina- 
tion: papillary epidermoid carcinoma, Grade II, 
radioresistant. Carcinoma Registry: November 24, 
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1930, papillary squamous carcinoma, Grade II. On 
September 20, 1932, the patient had a normal blad- 
der on cystoscopy. 

E. A. J., Memorial Hospital, No. 40436, admitted 
August 20, 1929, female, aged 63 years. Operation: 
cystotomy, spinal anesthesia, papillary bladder tu- 
mor 3 by 2 centimeters on lateral right wall above 
the right ureter; 16 gold radon seeds 30 millicuries— 
3990 millicurie hours—implanted into the tumor. 
Pathological examination: epidermoid carcinoma, 
small cells, radiosensitive. Carcinoma Registry: 
December 1, 1930, squamous cell carcinoma, Grade 
III. On March 19, 1933, the patient had a normal 
bladder on cystoscopy. 

J. P. T., Memorial Hospital, No. 40574, admitted 
September 24, 19209, male, aged 52 years. Operation: 
cystotomy, spinal anesthesia, papillary bladder tu- 
mor 5 by 4 centimeters on left wall and smaller tumor 
1 by 1 centimeter over ureter; 23 gold radon seeds 
48 millicuries—6384 millicurie hours—implanted into 
the tumors. Pathological examination: epidermoid 
carcinoma, Grade II, radiosensitive. Carcinoma 
Registry: December 1, 1930, papillary carcinoma, 
Grade II. On November 4, 1932, the patient had a 
normal bladder on cystoscopy. 

E. H., Memorial Hospital, admitted November 
19, 1920, female, aged 64 years. Operation: cystoto- 
my, spinal anesthesia, papillary bladder tumor 4 by 
4 centimeters on left lateral wall; 25 gold radon seeds 
57-24 millicuries—7632 millicurie hours—implanted 
into the tumor. Pathological examination: cellular 
papillary epidermoid carcinoma, Grade II, radiosen- 
sitive. Carcinoma Registry: December 1, 1930, pap- 
illary carcinoma, Grade III. On November 15, 
1932, the patient hasa normal bladder on cystoscopy. 
In March, 1933, the patient is well. 

C. D. F., Mary McClellan Hospital, admitted 
April 29, 1930, male, aged 56 years. Operation: 
prostatectomy, suprapubic, for benign prostate. In 
addition, he had a bladder tumor 3 by 1 centimeters 
on right base; 2 bladder tubes of radon were fixed to 
the bladder and removed subsequently. Pathological 
examination: cellular epidermoid carcinoma which 
infiltrates. Anaplastic, Grade III, radiosensitive. 
On November 4, 1932, the patient was well. 

U. P. H., Memorial Hospital, No. 43655, admitted 
September 2, 1931, male, aged 62 years. Operation: 
cystotomy, spinal anesthesia, ulcerated bladder tu- 
mor, 6 by 6 centimeters on right trigone surrounding 
right ureter; 23 gold radon seeds 27.9 millicuries— 
3710 millicurie hours—implanted into the tumor 
base. Pathological examination: simple papilloma. 
Carcinoma Registry: papillary squamous carcinoma, 
Grade II. On September 6, 1932, the patient was 
well and had a normal bladder on cystoscopy. 

J. C. B., Memorial Hospital, No. 43700, admitted 
September 15, 1931, male, aged 58 years. Opera- 
tion: cystotomy, spinal anesthesia, bladder tumor 4 
by 4 centimeters over the right ureter; 37 gold radon 
seeds 55.25 millicuries—7348 millicurie hours—im- 
planted into the tumor base. Pathological examina- 
tion: epidermoid carcinoma, Grade III. Carcinoma 
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Registry: October 20, 1932, infiltrating carcinoma, 
Grade III, radiosensitive. On November 8, 1932, 
the patient is well and has a normal bladder on cystos- 
copy. 

A. M. H., Memorial Hospital, No. 44385, admit- 
ted February 9, 1932, female, aged 50 years. Opera- 
tion: cystotomy, spinal anesthesia, extensive blad- 
der tumor 6 by 8 centimeters on base and around 
bladder neck extending nearly up to either ureter 
and a small tumor at the apex of the bladder; 51 gold 
seeds of radon 76 millicuries—1o0108 millicurie hours 
—implanted into the tumors. Pathological exami- 
nation: vascular papillary epidermoid carcinoma, 
Grade I, radioresistant. Carcinoma Registry: Octo- 
ber 20, 1932, papillary carcinoma, Grade II, Broders 
(Ewing I). February 16, 1933, the patient had a 
normal bladder on cystoscopy. 

H. B., Memorial Hospital, No. 44384, admitted 
February 9, 1932, male, aged 42 years. Operation: 
cystotomy, spinal anesthesia, bladder tumor 6 by 6 
centimeters on base and most of trigone; 26 gold ra- 
don seeds 45.96 millicuries—6118 millicurie hours— 
implanted into the tumor. Pathological examina- 
tion: papillary epidermoid carcinoma, Grade I, radio- 
resistant. Carcinoma Registry: papillary carcino- 
ma, Grade II, Broders (Ewing I), radioresistant. 
On February 28, 1933, the patient had no tumor on 
cystoscopy, some congestion. 

L. G., Memorial Hospital, admitted July 8, 1932, 
female, aged 56 years. Cystoscopy, spinal anes- 
thesia, several sessile solid bladder tumors on the 
vault, one was 11% centimeters in diameter; 23 gold 
radon seeds 41.53 millicuries—5481 millicurie hours— 
implanted into the tumors on 7 cystoscopies. Patho- 
logical examination: squamous carcinoma, Grade II, 
radioresistant. On March 10, 1933, the patient had 
a normal bladder on cystoscopy. 

G. A. M., Memorial Hospital, No. 45177, admit- 
ted July 26, 1932, male, aged 66 years. Operation: 
cystotomy, spinal anesthesia, 2 sloughy bladder tu- 
mors, I near right ureter 2.5 by 2.5 centimeters, second 
tumor near urethral orifice 2 by 2 centimeters; 12 
gold radon seeds 16.2 millicuries—2169 millicurie 


SURGERY, GYNECOLOGY AND OBSTETRICS 





hours—implanted into the tumors. 


—in ) f Pathological 
examination: epidermoid carcinoma, Grade II, radio- 


resistant. On January 17, 1933, the patient has a 
normal bladder, no tumor, slight radium ulcer on 
cystoscopy. In April, 1933, patient continues well. 

A. A. K., Memorial Hospital, No. 45651, admitted 
November 8, 1932, male, aged 52 years. Cystoscopy, 
spinal anesthesia, solid papillary bladder tumor 
centimeter square on right base over left ureter; , 
gold seeds 7.80 millicuries—1182 millicurie hours 
implanted in tumor. Pathological examination: 
papillary epidermoid carcinoma, Grade II, radior« 
sistant. On March 2, 1933, the patient had a norma! 
bladder on cystoscopy. 

P. W. B., Memorial Hospital, No. 45775, admitted 
December 5, 1932, male, aged 56 years. Operation: 
cystotomy, spinal anesthesia, papillary bladder tu 
mor 3 by 4 centimeters on base going up to both ure 
ters; 16 gold radon seeds 22.88 millicuries—3050 milli 
curie hours—implanted into the tumor. Pathologi 
cal examination: papillary epidermoid carcinoma 
Grade I. On March 14, 1933, the patient was in 
good condition. Cystoscopy shows no tumor 
slight slough. 

A. R., Memorial Hospital, No. 45779, admitted 
December 6, 1932, male, aged 55 years. Operation 
cystotomy, spinal anesthesia, papillary bladder tu 
mor 1 by 2 centimeters on right bladder neck; 3 gold 
radon seeds 4.5 millicuries—70o millicurie hours 
implanted into the tumor. Pathological examina 
tion: papillary on surface, base atypical, early carci 
noma, limited degree of infiltration. In April, 1933, 
the bladder shows no tumor on cystoscopy, but a 
slight slough in bladder neck. 

E. D., Memorial Hospital, admitted December 
27, 1932, female, aged 75 years. Cystoscopy, sessile 
sloughy bladder tumor 4 centimeters in diameter in 
vault of bladder; 6 gold radon seeds 10.60 millicuries 
—1409.80 millicurie hours—implanted into the tu- 
mor through the cystoscope. Pathological examina 
tion: epidermoid carcinoma, Grade II, radiore 
sistant. On February 28, 1933, the patient had no 
tumor on cystoscopy. 
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FROM THE BARNARD FREE SKIN AND CANCER HOSPITAL 


COMBINED INTRA-ABDOMINAL 


TREATMENT IN CANCER OF 


GEORGE GELLHORN, M.D., 


N order to improve the results of radium treat- 
ment of advanced cancer of the cervix, I wish 
to suggest a technique which aims at placing 

the cancerous area between two fires. 

The abdomen is opened by a midline incision, 
the intestines are packed away, and the pelvic 
cavity is exposed to sight and touch. Traumatiza- 
tion is carefully avoided; and adhesions are sev- 
ered and organs removed only in so far as they in- 
terfere with thorough exposure. 

The operator now inserts the index and middle 
fingers of his left hand (if this be the one which he 
habitually uses for examination) beneath the sterile 
drapings into the vagina, and proceeds to a bi- 
manual examination with the other, still sterile 
hand inside the pelvic cavity. It is astonishing 
how much one can learn by this sort of examina- 
tion. To begin with, the extension of the cancer 
is almost always found to be considerably greater 
than was assumed before the operation. Even a 
very insignificant progress into the broad liga- 
ments beyond the confines of the cervix can readi- 
ly be detected; isolated lymph nodes or cords can 
well be felt; the degree to which the rectovaginal 
and, even more, the vesicovaginal septum is in- 
volved can plainly be ascertained. 

After this exploration which should not be done 
too hurriedly, gold seeds containing radium 
emanation are inserted beneath the peritoneum in 
such a way that these seeds form a complete ring 
around the periphery of the cancerous area. The 
guiding fingers in the vagina not only help in 
selecting the places where the “radons”’ are to be 
introduced but also make it possible to gauge the 
exact depth to which the needles have to be 
pushed. Particular attention is given to the iliac 
triangle with its glands, the vesicovaginal septum, 
the sacro-uterine ligaments, the small gland be- 
tween ureter and uterine artery, etc. Each needle 


remains in place until all of them have been in- 
serted. 


AND INTRAVAGINAL 
THE CERVIX! 


RADIUM 


F.A.C.S., St. Louris, Missour! 


The operator now withdraws from the operating 
table; an assistant pulls out the needles and closes 
the abdomen. 

The patient is next put in lithotomy position. 
The operator inserts one or more capsules con- 
taining radium substance into the uterine cavity, 
and radium needles into the tumor itself, particu- 
larly its outer edge. Figure 1 shows the distribu- 
tion of the various radium applicators immediate- 
ly after removal of the patient from the operating 
table. 

The amount of radium used in the entire proce- 
dure is somewhat variable. We hesitated at first 
to use more than 2500 milligram hours in all. 
With growing experience it became clear that 
larger quantities did no harm; and at present we 
have chosen an arbitrary average of from 4200 to 
4500 milligram hours. Of this amount of radio- 
activity, more than one-half resides in the gold 
seeds of which, as a rule, 14 are implanted. Each 
seed contains 1.5 millicuries; and as1 millicurie is 
equivalent to 132 milligram hours, the 14 seeds 
correspond roughly to 2800 milligram hours. The 
balance is applied in the form of capsules and 
needles, and it is easy to compute the amount 
needed to make up the desired total. It goes 
without saying that the ratio between intra- 
abdominal and intravaginal radium may have to 
be changed in a given case. It should also be 
mentioned that, as a rule, the treatment is not 
repeated. Only a few times have we found it de- 
sirable to apply a small amount of radium locally, 
when the tumor of the cervix had not retrogressed 
completely. 

The technique of the entire procedure is quite 
simple. The immediate recovery has been sur- 
prisingly smooth, considering the nature of our 
material and bearing in mind that all patients be- 
longed to groups III and IV of the accepted classi- 
fication. Contrary toexpectations the nausea com- 
plained of was not much greater than is usually 


1Read (by title) at a meeting of the American Gynecological Society held in Washington, May 8, 1933. 


879 





Fig. 1. Distribution of gold seeds and radium applicators 
immediately after removal of patient from operating table. 


observed after intensive radium treatments. In 
not a single instance was the peritoneal reaction 
greater than after any laparotomy, and it became 
obvious that the insertion of the seeds had caused 
no undue traumatism. It may be added here 
that the small gold seeds caused no disturbance 
later on. They produced no local necrosis nor 
did they set up an irritation as foreign bodies. As 
proof, I insert Figure 2 which shows the gold seeds 
in place one year after operation. 

Neither was wound healing disturbed, and all 
abdominal incisions healed by primary intention. 
I realize, however, that this pleasing circumstance 
is probably due to the small number of cases thus 
far treated. In a larger series we would undoubt- 
edly have had the usual percentage of disturbed 
wound healing. An occasional complication, 
such as pyelitis or cystitis, did not differ either in 
frequency or severity from the common postoper- 
ative disturbances. 

All patients but one survived the operation and 
left the hospital improved. The one fatality oc- 
curred in a patient who died from embolism when 
first sitting up after 12 days of undisturbed con- 
valescence. 
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Fig. 2. The gold seeds in place 1 year after operatio 


We see, therefore, that the procedure here p:\)- 
posed is relatively innocuous. But even in a 
desperate condition such as cancer, no operation 
is justifiable unless it is vindicated by the fiiul 
results. For this reason we have proceeded only 
very cautiously and performed the operation but 
a few times each year until the perspective of 
several years would allow us to gauge any dif- 
ferences from the customary radium treatment as 
it was carried out in the large majority of the 
cases. 

Our material, then, may be divided into two 
groups: Group A consists of the patients treaied 
by the combined abdominovaginal method; as 
already stated, they were, without exception, in 
advanced stages of the disease. Group B is com- 
posed of all other patients treated merely by ‘he 
vaginal route; they represented not only ad- 
vanced but also many borderline cases. 

The results obtained are shown in Table I. 


TABLE I.—RESULTS 





| 
| 





Group | Treated in | Alive in Treated in Alive .n 
| 1930 1933 1931 193 
A | 10 cases scases | 10 cases | 4¢ca 

B | 53 cases ay cass 


Ircases | 74 cases | 

From this table it is seen that in spite of the 
enormous disparity of the number of patient. in 
the two groups, the combined abdominovag nal 
approach upon the cancer has yielded highly en- 
couraging results. These would probably ! ve 
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ben stili better, had we extended the method 
n the beginning to less advanced cases, and 
.d larger quantities of radium from the start. 
ihe patients treated last year are not included 
hese statistics because the time has been too 

) ort for us to draw any conclusions. 
\lore recently we have added still another fea- 
ure to this combined attack. We have first sub- 
ted the patient to a thorough abdominal X-ray 
r-atment, and have performed the abdomino- 
aginal operation 3 weeks after the X-ray treat- 
nt is finished. In this way we have hoped to 


tect the regional lymph glands and particularly 
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the more remote ones in such a way that they 
would not permit the passage of any cancerous 
material that might have been set in motion by 
the radium treatment. The combination with 
X-ray treatment will perhaps result in the use of 
less radium than we have employed heretofore. 
It is too soon, however, to speak of experiences 
along this line. 

For the present I am content with calling atten- 
tion to a technique which logically and by actual 
experience appears suited to improve the results 
of our treatment of advanced cancer of the cervix 
uteri. 
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/YNHERE is not the slightest doubt that this 
article will meet with vigorous opposition 
from the proponents of conservative obstet- 

rics. It is logical to place hospital obstetricians 
into two great groups: first, those who are ad- 
vocates of a policy of laissez faire in which they 
play the part of glorified midwives; and second, 
those who, by training in both obstetrics and 
surgical gynecology, endeavor to shorten the 
hours of labor by timely intervention. It pleases 
no one merely to make this arbitrary division 
of conscientious workers, but there is much to be 
said for and against each line of action. There is 
much to commend in this practice and many 
reservations to qualify and restrict the procedure. 
It is not in the nature of this paper to advocate 
wholeheartedly unqualified intervention, but 
rather to point out the many ways in which our 
methods of present day procedure might be im- 
proved, always keeping in mind the obstetrician’s 
experience both obstetrically and surgically, and 
the facilities at his command to carry out his 
intervention, if his individuality should incline 
him to that procedure. Whatever is stated here- 
after is based upon a wide experience in obstet- 
rics and gynecology, at one time very decidedly 
conservative, now decidedly conservative of the 
parturient. The author’s conclusions are drawn 
entirely from his private work. All his patients 
are hospital cases. Therefore circumstances were 
of the best. There were ro years of a non-inter- 
ference policy, and 1o years of prophylactic in- 
tervention. There are four reasons for advocating 
a policy of discriminating intervention: (1) to re- 
duce fatigue and prevent exhaustion, (2) to relieve 
the patient and shorten the labor, (3) to minimize 
the traumatisms of the second stage, and (4) to 
lessen fetal mortality. One need not dwell upon 
the first two, they are self-explaining. 

As regards the third reason, it is the author’s 
firm conviction that most of the injuries conducive 
to a prolapse of pelvic organs trace their origin 
to the second stage of labor. 

In the first stage there is merely an interaction 
of two forces, the active upper segment against 
the passive lower segment. There is no forcible 
displacement of organs except a gradual disten- 
tion of the lower uterine segment toward the 





pelvic frame. The whole of the first stage cov'd 
take place as well outside the body as within 1. 
It is merely an interaction of two forces, of whi h 
the woman is the victim through her sensc-y 
system. But during this period, in consequer ‘e 
of the approach of the uterine isthmuses to 1 1¢ 
pelvic wall, the normal uterine supports now | »- 
come redundantly lax. This applies particula 

to the pubo-uterine and sacro-uterine ligamen 

But another factor of the greatest importan e 
must be described. The stout portions of t 

pubo-uterine ligaments, and similarly of the sac: 

uterine, in the non-pregnant state, find each « \ 
attachment of about one-half inch to the co 

responding bones. The other ends find an a 

tachment of about similar dimensions to tl! 

cervix. The average circumference of the no: 

pregnant cervix is about 7 centimeters. To th 

circumference the four ligaments — two pul: 

uterine and two utero-sacrals — are attache 

When, on the other hand, the cervix is full 

dilated, the average circumference is equal 1» 
about 36 centimeters. The uterine ends of these 
ligaments have therefore spread out to five times 
their quiescent state. The consequence is that 
each ligament starting from its bony attachment 
spreads out like the ribs of a palm fan, with poi 
tions thick and some very thin. The attachments 
are correspondingly weak at the succulent uterine 
end where the lower uterine segment is so so!t 
as to be impalpably indistinguishable from the 
surrounding toneless structures (Fig. 1). Now es 
soon as dilatation of the cervix is completed, and 
the presenting part descends, it encounters the 
more easily dilated upper vaginal vault, and with 
each descent the retraction and force of the upp:r 
uterine segment is increased. The whole force of 
the contraction and retraction of the upper se4- 
ment against the lower vagina and perineum |s 
now borne by the uterine attachments—the pub» - 
sacral sling and the attachment of the low r 
uterine segment to the vagina augmented by t!e¢ 
pelvic vascular system and whatever assistan ¢ 
the pelvic cellular tissues may add. For eve y 
ounce of resistance to the advancing presenti: g 
part there is a corresponding elongation of uteri :¢ 
attachments, and a corresponding rise of t ¢ 
uterus into the abdomen. Efforts at bearing doy n 
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in this stage tend to tear the ligamentous attach- 
ments of the pubo-uterine ligaments away from 
the cervix, causing small interstitial hemorrhages 
which are easy to detect at autopsy in any re- 
‘ently delivered primipara. A full bladder during 
this period accentuates the damage, not only in 
tearing away the uterine attachments but in 
separating the fibers of the pubo-uterine fan, 
thereby initiating the first stages of a hernia of 
the bladder. The resultant of all these forces is 
that one sees, after a prolonged second stage, 
uteri that permit of an exaggerated elevation into 
the abdomen or an exaggerated prolapse so that 
the cervix protrudes from the vulva. 

In view of the above, theoretically it cannot be 
ut that any reduction of the stress of the second 
stage of labor must operate to the advantage of 
the mother’s tissues, not only abdominal but 
pelvic; practically that is exactly what happens, 
when early intervention takes place under the 
ministration of experienced hands and mature 
judgment. The author’s policy invariably is to 
allow labor to progress, under methods of con- 
servation of energy, such as rest, mitigation of 
pain, elimination of fear, and, if possible, con- 
servation of the bag of waters, until such time 
as the vulva is dilated to the size of 3 or 4 centi- 
meters. Then the patient is fully anesthetized 
and, after sterilization of the vulva, the vaginal 
outlet is gently ironed out to admit the hand 
or most of the hand. This is done under a con- 
tinuous small stream of sterilized green soap. In- 
ternal rotation, if not completed, is accelerated 
manually, if possible. If not possible of accom 
plishment, forceps are applied in anterior positions 
over the malar prominences. If the lie is a pos- 
terior one, manual rotation will succeed in a 
goodly percentage of cases. In cases of failure, 
the head is shoved up out of the pelvis and a 
Pomeroy or a Melhado maneuver is practiced. 
These rarely fail except in those long labors in 
cases of primary inertia with early rupture of 
the bag of waters and slow complete draining 
away of the after waters. In such cases the uterus 
may mold itself so closely about the child and 
particularly about its shoulders that rotation is 
impossible. In these cases, and in these only, 
forceps are applied in any position of the head and 
delivery effected a.lowing rotation of the occiput 
anteriorly or posteriorly as the inclination of the 
case may be. These are the dangerous forceps 
cases, because of the great cephalic molding, and 
the close coaptation of the mother’s tissues about 
the presenting part makes a perfect application of 
the forceps almost impcssible. The French school 
does not recognize any application of the forceps 
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Fig 1 separation of fibers of anterior vaginal wall by 
the descencing head. Note the fan-like separation with 
alternate ribs and webs. Dissection by Dr. A. D. Campbell, 
McGill University Montreal. 


other than the bimalar This is the one applica- 
tion that is practically free from danger to the 
child. In every other type of application the 
author always feels a great anxiety for the life of 
the unborn. When the head is drawn down, and 
the perineum is put upon the stretch, it is incised 
with the scissors in the midline, and delivery is 
completed slowly by combined forceps and the 
full right hand, covered with a cloth, compressing 
the perineum with the fingers on the patient’s 
right and the thumb on the left of the fetal head, 
thereby hastening extension of the presenting 
part. The patient is given 9.5 cubic centimeters 
of infundin immediately after the delivery of the 
child, and the bladder is then emptied. Within 5 
minutes, usually after the second contraction, the 
uterus is drawn high up in the abdomen and with 
the extended thumb across the front of the uterus 
and the fingers behind it, the walls are compressed 
and the placenta expelled. This method has been 
the author’s practice for 5 years in common with 
other associates and it has fewer retentions and 
fewer postpartum hemorrhages, and the average 
blood loss has been greatly reduced. 

The dressings, if soiled, are now changed, and a 
towel spread across the anal orifice with clamps to 
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adjacent dressings to protect suture and other 


materials. An écarteur is now introduced to ex- 
pose the raw surfaces, and with a curved non- 
cutting needle and continuous No. 1 iodine catgut 
the rectovaginal septum is restored by beginning 
at the vertex of the raw surfaces. This is done by 
entering the raw surface just underneath the vagi- 
nal mucosa and emerging in the midline, entering 
again at the midline on the opposite side and 
emerging just under the cut edge of the vaginal 
mucosa. These sutures are continued down until 
the region of the hymen is reached. The suture is 
not tied at present. Another continuous suture 
is now used to close the vaginal mucosa down to 
the hymen or just outside of it. Three interrupted 
sutures are now used to build up the perineum. 
The first, the crown suture, enters just below the 
cut hymen, goes out widely laterally under the 
perineal skin and emerges in the midline again, to 
penetrate laterally widely and emerge at the oppo- 
site hymenal edge. The 2 others are inserted 
similarly at half inch intervals down the perineal 
raw surfaces. They are all placed fan-like with 
the vertex toward the vaginal septum. The con- 
tinuous septal suture is now tied; then the vaginal 
suture and lastly the three perineal sutures. If 
these latter undermine the perineal skin properly 
the perineal margins will fall together, completely 
juxtaposed. These margins may be fixed with in- 
terrupted No. 1 catgut or by a continuous subcu- 
taneous stitch. All sutures should be tied without 
tension. The vagina is now washed out with green 
soap, perineal sutures dried, and the operation is 
completed. In every case so treated an episiot- 
omy was always necessary at another delivery 
and in not one of the cases so treated has there 
been any prolapse. In second or subsequent re- 
pairs at delivery, it is customary to extend the 
raw surface by excising a half-inch of vaginal 
mucosa from the hymen to the apex of the vaginal 
incision, and then suturing as described above. 
A word of caution is here necessary. Ofttimes the 
retraction of the muscularis of the rectovaginal 
septum causes the vaginal mucosa of the episiot- 
omy to roll inward thereby reducing very consid- 
erably the thickness of the rectovaginal septum. 
This can easily be unmasked by rolling the cut 
margin of the vagina outward and undermining it 
with the first layer of suture. 

The great advantage of this method is its pain- 
lessness in the majority of instances. If pain oc- 
curs it is due to one of three causes, either to the 
inclusion of the rectal nerves with the suture, or 
to constriction of the tissue by too great ten- 
sion, or to oedema, which is due to lymphatic ob- 
struction. 
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There are three types of cases that do not heal 
well with the above treatment. They are those 
in which the head has been allowed to rest too long 
on the pelvic floor, and severely toxic cases, and 
lastly those cases of prolonged dystocia, which are 
infected before labor is completed. 

When multipare come under observation for 
delivery with a vaginal floor that has suffered 
great damage in previous confinements, with 
quite a marked degree of cystocele, it is the au- 
thor’s policy to adopt the same management as in 
the case that comes for the first delivery. The 
perineum is incised in the usual way and an ex. 
tensive denudation and perineorrhaphy are per. 
formed. One hesitiates to state the following, 
that most of the cases of cystocele, by being sup- 
ported by a strongly repaired perineum undergo a 
very marked amelioration during the involution 
of the puerperium. One hesitates to make that 
statement but both the author’s first assistant and 
the author himself came to the same conclusions 
independently, after years of observation of cases 
so treated, and these independent observations 
were not expressed to each other until quite re- 
cently. 

But probably the greatest advantage of early 
intervention in labor is found in the greatly low- 
ered percentage of fetal mortality. It is note- 
worthy that the great majority of deadborn chil- 
dren succumb during the second stage of labor. 
The reasons for that are not hard to find. First, 
when the head has distended the pelvic floor, the 
uterine force has gathered strength, by virtue of 
the great retraction of the upper uterine segment, 
accentuated by three contributing factors, by the 
rupture of the bag of waters, thereby reducing 
the uterine content; by the descent of the child 
causing a further reduction in uterine content; and 
by the stretching of the lower uterine segment and 
vagina causing a still further retraction of the up- 
per segment. To every fraction of uterine retrac- 
tion the placenta has toaccommodateitself, so that 
its circulation becomes slowly impeded. Added to 
this there is the tendency for uterine contrac- 
ture (spasm) of a fatigued uterus to supervene, 
causing asphyxia of the child, and lastly we must 
consider the growing frequency of the pains and 
the shorter intervals of relief, in which the child 
develops a condition of “cumulative” asphyxia 
in which each pain adds a small cumulative frac 
tion to a progressive asphyxia. A fetus’s bloo 
aeration at best is only 70 per cent of the normal 
These are all obviated by a prophylactic interven 
tion, and during the last 10 years of active con 
servative obstetrics the author’s fetal mortalits 
during labor has been reduced to one-quarter 0 
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he figure obtained by the policy of masterful 
nactivity. 

If brilliant results have followed _the use of for- 
eps in experienced hands in vertex presentations, 
hese fade almost into insignificance compared 
vith the results obtained in breech cases. The 
fects that follow forceps in breech are so as- 
iounding and so logical that one is tempted to 
state that in cases that present any difficulty in 
the delivery of the aftercoming head, the lack of 
the use of forceps is a culpable neglect: with the 
forceps, the aftercoming head is under control at 
all time, there is none of the deadly traction upon 
the neck; there is no forcible elevation cf the ten- 
iorium and the perineum is kept away from the 
child’s mouth by the forceps so it can breath while 
slow delivery is practiced. In several instances by 
such methods, difficult deliveries have occupied up 
to 15 minutes with the child not in the least dis- 
tress. With an assistant holding the child at 
right angles to the plane of the table, and not 
farther, the operator’s hands are free for his work. 
The application is usually tolerably easy. Any 
forceps will do, but Piper’s forceps for the after- 
coming head are a great comfort, owing to the ease 
of their application, and the bending back of the 
shanks leaves the field of the child’s mouth free 
for cleansing and aeration. The high death rate 
of both breech and version and extraction cases is 
in most instances attributable to tentorial tears 
and cervical fractures—both preventable acci- 
dents, by refraining from pulling, from over- 
extension of the child’s head, from too great haste, 
and by substituting for these lethal methods a for- 
ceps delivery that is as scientific as it is humane. 
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A last paragraph upon the mortality following 
forceps delivery. Much of the fetal death rate 
attributed to forceps is attributable directly to 
the delay in the use of the instruments. One need 
but recall that in most instances forceps are 
used only as a dernier ressort, when the uterus has 
exhausted itself and it is well known from the 
foregoing that it is when the child’s head is on 
the perineum that the greatest number of fetal 
deaths take place from asphyxia. In many in- 
stances neither the distress nor the death is de- 
tected before delivery and the result is attributed 
to the last remedial measure, the forceps. In 
other instances the distressed child suffers the 
brain lesion before remedial measures are invoked, 
and its death after labor or its distress after labor 
owing to a cerebral hemorrhage is always attribu- 
ted to the instruments. The author’s fetal mor- 
tality has been reduced 75 per cent since the in- 
auguration of a policy which is conservative of 
the fetus and mother. 
CONCLUSIONS 
With experienced hands and mature judgment 
prophylactic intervention in the second stage and 
suturing, causes: 
1. Reduction in the amount of damage to the ab- 
dominal wall, 
. Minimal damage to the supports of the uterus 
and bladder, 
3. A completely restored pelvic floor, 
4. Restoration ad integrum of previous obstetri- 
cal damage, 
5. Tremendous reduction in the number of still- 
borns. 
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7\OR many years only passing consideration 
has been given to the clinical manifestations 
of pyogenic sepsis, apparently because its 
bacteriological aspects have proved to be of such 
absorbing interest and moment. The literature 
is replete with contributions to the bacteriology 
and pathology of the subject but is lacking in 
critical studies of symptoms or clinical diagnosis. 
Surgical methods of treatment have been rele- 
gated to the background, with the exception of 
operative treatment in some special fields. The 
present day viewpoint can be fairly stated as one 
of quite complete dependence on the blood culture 
for the diagnosis, prognosis, and indications for 
treatment. A study of many cases has led us to 
conclude that there are fallacies in commonly 
held criteria on which the diagnosis and treatment 
of pyogenic (surgical) sepsis are based. It is our 
opinion that closer attention to clinical manifesta- 
tions and less slavish reliance on blood culture and 
other laboratory data would often lead to earlier 
diagnosis and to the institution of appropriate 
measures that should appreciably lower the pres- 
ent terrific mortality of sepsis. The subject, of 
immediate concern in every field of medicine, is 
much too large to be considered in all its aspects 
We shall discuss only certain features of the clin- 
ical manifestations, diagnostic considerations, and 
the treatment of some of the suppurative lesions. 
The existence of sepsis is evident enough in many 
cases and a plan of treatment can often be readily 
formulated. There are numerous instances, how- 
ever, that call for finesse in the diagnosis of the 
nature and of the site of the feeding infective 
focus. Saving of life is perhaps more dependent 
on carefully considered judgment in this than in 
any other branch of medicine. Special considera- 
tion should be given to what may be termed the 
preseptic and to the early septic phases of infec- 
tions because it is in this period that the best 
results of treatment can be anticipated. Correct 
surgical treatment depends largely on correct 
diagnosis and on an understanding of the nature 
of the pathological process. Surgical procedures 
will be only generally considered in this paper and 
details of operative technique will be omitted. 
By pyogenic or surgical sepsis, or surgical septi- 
cemia, we mean the clinical septic state in which 
pyogenic organisms can be cultured from the 
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blood stream in most cases or in which metastatic 
foci prove that such organisms recently invaded 
the blood stream. The primary source of the 
sepsis is an infected area or a frankly suppurative 
process. When the original site of entry of the 
infection has healed, the secondary focus supply- 
ing the organisms to the blood stream is suppura- 
tive. Viewed in this light the qualifying term 
“cryptogenic” applied to sepsis can mean only an 
inability to locate the feeding focus and not the 
absence of such a focus. The term is, therefore, 
misleading and should not be employed. Another 
generally employed term is ‘“‘bacterizmia,”’ which 
is synonymous with sepsis for many writers. It 
is a good term in the laboratory but a poor one 
at the bedside, for patients presenting transient 
bacterizmia are not necessarily septic and, con- 
versely, patients obviously suffering from sepsis 
may have negative blood cultures as will be indi- 
cated directly. 

The material on which this study is based is a 
series of 150 consecutive cases with positive blood 
cultures observed at the Mount Sinai Hospital in 
5 successive years. It was gathered from clinical 
records and an examination of blood culture and 
autopsy records. During the course of the investi- 
gation. there were encountered 12 instances in 
which the diagnosis of pyogenic sepsis could prop- 
erly be made on clinical grounds but in which 
blood cultures were negative. Ten of these pa- 
tients recovered. There was aiso a group of 11 
cases in which blood cultures were negative but 
in which the evidence at autopsy was clearly 
indicative of the existence of pyogenic sepsis 
during life. In only a few of the cases in these 
groups were many blood cultures taken; in other 
instances insufficient amounts of blood were with- 
drawn, cultures were not taken at the time of 
optimal expectation of positive result, or anaer- 
obic media were not employed. There were also 
some instances of pylephlebitis in these groups; 
the rarity of positive blood cultures in portal vein 
phlebitis is well known. For statistical purposes 
the cases in which blood cultures were negative 
will be omitted from the tabulations referred to 
in this paper.” Their significance, however, should 
be stressed. No one can deny the occurrence of a 


2The tables at the end of the paper will be found to classify the cases 
rather arbitrarily into workable groups based as far as possible on the 
major primary suppurative lesion. 


















positive blood culture in the vast majority of 
cases of pyogenic sepsis at some stage of the 


infection. Nor can one doubt the likelihood of 
ereater frequency of positive cultures as more and 
more of the laboratory requirements are met. On 
the other hand these groups of cases with negative 
blood culture, observed in ordinary hospital prac- 
tice, emphasize the necessity of clinical considera- 
tion of the patient with appropriate action based 
on such consideration. The present viewpoint of 
many clinicians is to withhold action that would 
have been taken at a given time until or if a blood 
culture proves to be positive. Such a viewpoint 
is of course justified in some or many cases. To 
apply it to all cases, however, can only mean an 
unwarranted reliance on the laboratory, a lack of 
appreciation of the significance of negative blood 
cultures, and in some instances the postponement 
of appropriate action until too late to save the 
patient. 

Statistical data with accompanying comments 
will be based on the series of 150 cases but 
remarks on clinical manifestations and treatment 
will be based on personal experiences among 
cases in this series. 


HISTORY AND PHYSICAL EXAMINATION 


Before preceeding with the presentation of 
some of the clinical manifestations and diagnostic 
criteria of pyogenic sepsis, a brief consideration of 
certain features in the history and physical exami- 
nation is warranted. The patients are usually 
profoundly prostrated and an accurate history 
may be difficult to elicit, yet a careful history is 
of great importance. A special effort should be 
made to learn if a portal of entry of infection 
exists. A paronychia, an insignificant infected 
blister, a sore throat, may be the sources of the 
severest forms of septic invasion. Inquiry should 
be made concerning the reaction of the patient to 
previous infections. The interval of time between 
the assumed primary lesion and a secondary sup- 
purative focus is usually a few days, but may be 
2 weeks or longer. A persisting infective lesion 
noted on examination, whether obvious or minute 
and insignificant, is not to be disregarded. The 
discovery of a healing or healed wound in a careful 
physical examination may recall to the patient or 
to others a lesion that had been completely for- 
gotten. Pain in various localities described by the 
patient should not be ignored for it may prove a 
lead to the situation of metastatic foci appearing 
during later stages although not evident at the 
lirst examination. Attention should be given to 
a history of joint pains or swellings. It will be 
shown that chills do not regularly attend the 
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septic course. They are, however, the most sig- 
nificant single feature of the history and true 
rigors should therefore be differentiated from 
chilliness or so called nervous chills. 

The general physical examination is always to 
be painstakingly done regardless of an obvious 
focus of suppuration. Only then may minor addi- 
tional lesions be found that can completely alter 
an apparently obvious plan of treatment as well 
as the prognosis. Tenderness to pressure in a 
co-operative patient is a valuable find when elic- 
ited in the examination of parts at a distance 
from an assumed solitary focus of suppuration; 
areas of tenderness may be the sole signs of the 
existence of additional foci. Abdominal pain and 
tenderness may point to a metastatic peritoneal 
focus. Many illustrative instances can be cited 
to prove the value of a thorough general examina- 
tion, but enough has been indicated to show that 
the examination should never be cursory even 
when an evident suppurative lesion requiring 
prompt surgical treatment is present. 

The general appearance of a patient suffering 
from a suppurative septic focus ranges from the 
flush that goes with any febrile reaction to the 
ashen pallor and cyanosis of the profound septic 
state. In general the more severe the sepsis the 
less evident is the suppurative focus. Therefore 
the closest scrutiny is required in patients who are 
profoundly ill with manifestations suggesting the 
possibility of a suppurative lesion. Pressure 
tenderness often means little in these gravely ill 
individuals (and in young children). Careful inspec- 
tion is often of value; for example, a slight expan- 
sion of a calf when compared with its fellow may 
be the single objective indication of an osteomye- 
litis of the tibia. Fullness of the apex of the axilla 
may indicate a subpectoral phlegmon lying 
against the axillary structures. Slight*swelling of 
a joint may be the beginning of a severe suppura- 
tive arthritis. A rigid neck with the picture of 
meningeal irritation may be recognized as due to 
a local suppurative process if fullness of contours 
is noted on inspection. In short, inspection is the 
most important form of examination in cases of 
severe sepsis. 

The clinical manifestations of sepsis are pro- 
tean but only a few are of constant or almost con- 
stant occurrence. ‘These are generalized pains 
referable (apparently) to the musculature, fever, 
enlarged spleen, and some form of cerebral disturb- 
ance. Such symptoms and signs are evidently 
not characteristic of sepsis but no other manifesta- 
tions may be present. The symptoms and signs 


that are distinguishing features will now be dis- 
cussed. 











TABLE I.—ORIGIN OF SEPSIS 
Mortality 
Cases percent 
Osteomyelitis and (or) suppurative joint infections... 36 24 
Mastoiditis, lateral sinus or jugular bulb thrombosis. . 29 19.3 
Abscesses or carbuncles..... pabRe eos 28 18.6 
Infections (no frank pus) 15 10 
Postoperative II 7-3 
Liver and gall-bladder sup ppuration 10 6.6 
Postpartum . Kaha Mebane cme s 2.6 
Miscellaneous ‘dung ‘abscess, ; pericarditis, 2; trau- 
matic, 2; genito urinary, 2: ‘sinusitis, 2; otitis, 2; 
pharyngitis, 2; peritonitis, 1; traumatic phlebitis, 1; 
ulcerated ha morrh De Ma sins 0% 6t6ad eae esr es 17 11.3 
SEG a cinthh des evkvets ubarkkmaeste cuneseeee 150 
TABLE II MORTALITY IN RELATION TO CHILLS 


Mortality 
Cases per cent 


No chills ; . Hanis kw abies web's Wace 80 62 
One chill...... Seceuene LeWkhenen eine 2 77 
RS ood house ea baw aN eRe S ESS 2 70 
Recurrent chills (more than three)................ 19 68 


Combined mortality of cases with chills, 72 per cent 


SYMPTOMS AND SIGNS 


Chills. In sepsis, chills are probably absolute 
evidence of invasion of the blood stream by bac- 
teria. They are the most characteristic clinical 
feature. It is commonly assumed that chills occur 
in the vast majority of cases of pyogenic sepsis. 
This is not true, however, for they were present in 
less than half of our series of cases. Another gener- 
al impression is that the mortality is lower in the 
absence of chills. The fact is that the difference 
is not great enough to warrant any emphasis on 
prognosis on this basis (Table II). Repeated 
chills comprise the textbook picture of sepsis yet a 
solitary chill occurred in 38.5 per cent of 70 pa- 
tients who had chills (Table III). An interesting 
feature is the difference in incidence of chills in the 
different groups of cases: they occurred in almost 
all the cases of liver and postpartum sepsis where- 
as they were present in only a third of the car- 
buncle and osteomyelitis groups; they existed and 
were usually recurrent in more than half the cases 
of proved phlebitis. A fact contrary to a gener- 
ally held view is that chills appeared in less than 
half (43 per cent) of the cases of proved compli- 
cating endocarditis. 

Fever. Another textbook feature of sepsis is 
spiking temperature. This was not present, how- 
ever, in much more than a third of our cases. Sus- 
tained fever with small remissions occurred almost 
as frequently. Of more significance is the fact 
that the mortality was higher in our cases of sus- 
tained fever (Table IV). In this connection it is 


interesting to note that spiking temperature was 
much more frequent in the Streptococcus hemoly- 
ticus than in the Staphylococcus aureus cases in 
our series. 


There were a few instances among our 
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TABLE III.—CHILLS: THEIR INCIDENCE 
IN VARIOUS SEPTIC CONDITIONS 


Cases Per cent 
SRN eh nc rca Fa the R a an de ei gs ae 70 46 
Dok 6G caethnessew sb csvaues 2 
OR Os 3 60 6355.05 5 
Recurrent (more than 3)............ 







In cases with acute endocarditis in. a 43 
In lateral sinus thrombosis cases in........ 5S 
In proved phlebitis (excluding lateral sinus) in. 63 
In osteomyelitis or joint infections in.......... be 33 
Ish SHOCSNNES OF CATDUNCIES 1M... ccc cc cc erscecvccvsses 32 
ER AMAMOND TR nsec cccnssaccenccesesscesssus ideeenes 46 
i Sack ccc csc Gh pee lakee ea ekss Weekaaenee 90 
In postoperative sepsis INS a vosnncaesceekeaserecus 45 
ee rr rer er ere ee reer 10 

RSE ON cc gcivece oc csausd Vaeeseesie ve 43 


TABLE IV.—MORTALITY IN RELATION TO TYPE 
OF FEVER 

Mortality 
Cases _ per cx 
SO Cn wan seees ak daca e s eae a a ea eee enaaneeeabe 4 50 
NS SESE eC ee eT Te OT eT ee 21 52 
RSS ee Ay een Ee mere ere 59 76 
PS icine Snsnpasbeterwaeetdesiek uacbeoaens 66 63 


cases in which fever was low throughout the clini 
cal course and complete absence of fever in cases 
of sepsis has been described. 

Bacteria found in blood cultures in relation to 
types of lestons. The Streptococcus hemolyticus 
and the Staphylococcus aureus (in the blood 
stream) accounted for fully three-fourths of all 
the cases, the former being somewhat more com- 
monly encountered (Table V). The incidence of 
these as well as of other pyogenic organisms dif 
fered greatly, however, in the different types of 
lesions. The larger groups of cases present some 
striking figures. Thus the Staphylococcus aureus 
was the causative agent in 75 per cent and the 
Streptococcus hemolyticus in 20 per cent of the 
cases of bone and joint infections (Table V1). 
On the other hand the hemolytic streptococcus 
was present in 86 per cent of the cases of mas- 
toiditis and sinus and jugular bulb thrombosis, 
whereas the Staphylococcus aureus was not en- 
countered in a single instance in this group. Sep- 
sis due to frank abscess formation or to carbuncle 
was characterized by a far higher incidence of 
staphylococcus than of streptococcus whereas the 
reverse was true of sepsis derived from infections 
that were diffuse and not frankly suppurative. 
The organisms commonly found in the blood 
stream in the gall-bladder and liver group of cases 
were the anhemolytic streptococcus, bacilli of the 
Friedlaender group, and the Bacillus coli; the 
hemolytic streptococcus was an occasional organ- 
ism, but the staphylococcus was not encountered. 
The anaerobic streptococcus plays an important 
réle in postpartum sepsis. It is clear, therefore, 
that there is often a definite relationship between 
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TABLE V.—BACTERIA CAUSING SEPSIS AND 
THEIR INCIDENCE 


Incidence 

Cases per cent 
Streptococcus hemolyticus....................... 64 42 
StaDNVIOCOCCUS GUPOUS ons ccciencssveccsseceeue 51 3 
Streptococcus anhemolyticus........... 
SS, a rae Te Epes 5 
Streptococcus anaerobicus...... 
Staphylococcus albus........... 
Gram positive coccus.............. 
Bacillus of Friedlaender group 
Pneumococcus Type I........... 
Bacillus pyocyaneus......... 
Staphylococcus hemolyticus albus. . 
IN ore Can cnige a wanclaw exons ta eineé bes vce 
Pneumococcus type IV.......... 
Streptococcus and staphylococcus 


+ 
7 
3 
err 3 





DE vacedethaticndasseeeks 150 


TABLE VI.—RELATION OF TYPE OF ORGANISM 
TO TYPE OF LESION 


Per cent 
Osteomyelitis and (or) suppurative joint 
infection, 36 cases 
Staphylococcus ala a iiatg alas ies 4-04 , .. 75 
Streptococcus hemolyticus 2 
Streptococcus anaerobicus . 


be eehixe eae : ; 2.5 
A gram positive coccus lost on n transpl: unt. - nee 2.5 
Mastoiditis, lateral sinus thrombosis and primary ap eee" ur bulb 
thrombosis, 29 cases 
Streptococcus hemolyticus................... Teer 
Pneumococcus Type l...... TARRY Oe 7 
SUPOWOCCOCOUS GMASTODICUS. oo... ccc ccccceccsccecceveces 3.5 
Bacillus pyocyaneus................... 3.5 


Abscesses or carbuncles, 28 cases 


II I ein sein ab ove daenwbeaebawaces 60 
Streptococcus hemoly RSS Srp pees eee ae 21 
Staphylococcus albus..............0.cceeceee 7 
Streptococcus anha emoly ticus.. 4 
SRE Se nce 4 

gram positive coccus lost on tre ansplant.. 4 


Infections with no frank pus, 15 cases 
Streptococcus hamolyticus. . ests ye ine oe 
Staphylococcus aureus. 


eeesesreeseces ee ee ee ° 20 
Staphylococcus albus hz emolyticus Tee cas a 7 
Streptococcus anaerobicus hemolyticus............... 7 
Postoperative sepsis, 11 cases 
Streptococcus hemolyticus................... 5 is's eleloun 63 
Streptococcus anhemolyticus. . paeis ; catudls e 
Staphylococcus albus..... ‘ ce) 
A gram positive coccus lost on tra inspli int. Mesatciene, a 
Liver and gall-bladder suppuration, to cases 
Streptococcus - a ceatpeatere —_ 
Bacillus of Friedlaender group...... , , ‘ . 30 
UE eae wae . 
Streptococcus hi cmoly ticus. er rae — 


the organism and the type of lesion from which a 
sepsis is derived. This relationship may be of de- 
cisive value in the diagnosis of obscure cases in 
which physical examination does not clearly dis- 
close the origin of the sepsis. 


MORTALITY 


Mortality in relation to types of lesions and to 
bacteria. The mortality in the 150 cases of this 
series was 67 per cent. It was lowest in the sinus 


thrombosis group (38 per cent) and highest in the 
liver, gall-bladder and postpartum groups (Table 
VID). In view of the present day tendency to- 
ward conservatism in the treatment of acute osteo- 
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TABLE VII.—MORTALITY IN RELATION 
TO LESION 





Per cent 
Osteomyelitis and (or) joint infection. ...... Pre ree 58 
Lateral sinus thrombosis, etc........... ane > Ae sisie 38 
Abscess or carbuncle.............. ca ee nee sees 75 
Infection without pus................. , Knees, ae 
Liver and gall-bladder suppuri ESS a ae aa Seteweee ae 
Postoperative sepsis. ..... pehsownannayees ‘ 72 
Postpartum seps 2 ; : 100 
Miscellaneous cases... as wa ; gl 


MORTALITY IN 
ORGANISMS 


TABLE VIII. RELATION TO 


Per cent 
Staphylococcus aureus......... errr err ee re 68 
Streptococcus hamolyticus............ nity wgarenietos eas 59 


TABLE IX.—MORTALITY IN RELATION TO LESION 
AND ITS ORGANISM 
Mortality 
Cases percent 
Osteomyelitis and (or) joint infection 
Staphylococcus aureus....... 


Za 27 55 
Streptococcus hemolyticus.... 7 85 
Lateral sinus thrombosis 
Streptococcus hemolyticus. . . . ; ‘ , 25 36 
Abscess or carbuncle 
Staphylococcus aureus...... 17 82 
Streptococcus hemolyticus. . 6 66 


TABLE X.—MORTALITY IN RELATION TO THE 
NUMBER OF COLONIES IN THE BLOOD CULTURE 


Cases Mortality 


per cent 
el RS so. oon 2 alee aoe . 26 57 
6 to 25 colonies. ........... eer Tee 22 59 
25 to roo colonies........ ve . ' 17 59 
100 to 200 colonies. .... : ; 12 83 
Over 200 colonies... . ; 12 ol 
Colonies too numerous to count 13 50 


No count of colonies... Ee taveie at P 48 


myelitis and joint infections, the high mortality 
of 58 per cent in this group should be carefully 
noted. 

The prognosis of streptococcus sepsis is com- 
monly thought to be worse than that of staphy- 
lococcus sepsis. In our series the mortality was 
higher in the latter (Table VIII). This may be 
referable to the inclusion of a large number of 
sinus thrombosis cases nearly all due to a strepto- 
coccus infection and with relatively low mortality. 
Omitting these cases the mortality is about the 
same. There are striking contrasts, however, in 
some of the groups of cases. The most important 
are the osteomyelitis group in which the mortality 
is much greater when the hemolytic streptococcus 
is the causative agent, and the abscess and car- 
buncle group in which sepsis from the Staphylo- 
coccus aureus has the higher mortality (Table LX). 

Mortality in relation to the number of colonies in 
the blood culture. The mortality was almost pre- 
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TABLE XI.——-MORTALITY IN RELATION TO AGE 
Mortality 
Years Cases percent 
oy bend ekh teen . ‘ is 26 80 
SUD Mises sie 0 05600e a2 TET TTT TT TTT TT ee 20 50 
SPM ck siwe pase suauseeead aussie yi 38 36 
PP Mine ceubbsasese <2 cee = ‘eases 13 69 
30 to 39... ote aa ‘ 16 81 
40 to 49... ye ; ; 12 83 
50 to 50... ‘ . » cae 10 go 
Over 60... Bt : 15 87 
TABLE XII.—-THE ORGANISMS IN ACUTE 
VEGETATIVE ENDOCARDITIS 
Cases 
Streptococcus hemolyticus. . eT OT ee 
Staphylococcus aureus. ; ican & 
Streptococcus hemolyticus and Sta wesapneneneins aureus... eee 
Pneumococcus Type IV. ‘ ioe Ses - % 


cisely the same whether there were 1 to 5, 5 to 25, 
or 25 to 100 colonies per cubic centimeter in the 
blood culture (Table X). It rose when the count 
was over 100, but was not much higher even when 
the colonies were too numerous to count. These 
data cast grave doubt on the widely held view 
that the prognosis of sepsis can be based on the 
number of colonies in the blood culture. There is 
little more justification for assuming a hopeless 
attitude because of a richly positive blood culture 
than there is for making a good prognosis merely 
because the culture reveals few organisms. The 
clinical condition and the possibility of eradicat- 
ing the feeding focus are far better guides as to the 
prognosis. 


COMPLICATIONS AND METASTATIC FOCI 


Acute endocarditis. Much has been written 
about this complication of septic infection and 
the subject is, of course, of great clinical signifi- 
cance. The analysis of our cases leads us to con- 
clude that the correct diagnosis can only rarely 
be made with certainty and that the assumption 
of the existence of endocarditis should therefore 
not interfere with any well conceived plan for the 
eradication of the feeding septic focus. A number 
of significant data were derived from the study of 
the 150 cases. In the first place vegetative endo- 
carditis was found in only 14 cases, that is in less 
than ro per cent of the series. In only 5 of these 
patients was it suspected during life. There were 
a number of instances in which the diagnosis was 
made with varying degrees of positiveness on the 
basis of increasing adventitious cardiac sounds 
and increasing numbers of colonies in the blood 
culture and in which autopsy failed to reveal the 
lesion. In the second place some observers be- 
lieve that endocarditis is most likely to develop at 
the site of an old lesion. Chronic valvular disease 
was found in only 4 of our 14 cases, slight thicken- 
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TABLE XIII.—NUMBER OF COLONIES IN BLOOD 
CULTURES IN CASES WITH ACUTE ENDOCARDITIS 


Under 18 colonies. Re 
ER tre hii 5 6 Sig wey oe Pooks 
Too numerous to count...... 
Unstated number.......... 





TABLE XIV.—TYPE OF LESION IN WHICH COM 
PLICATING ACUTE ENDOCARDITIS OCCURRED 


BOON CF MATIN 6.5 5 ois o6r5'sseiesin oes 
Mastoid or lateral sinus thrombosis.......... 
Osteomyelitis and (or) joint infection........ ae 
Postoperative (tonsillectomy) sepsis........... taxa 
ERA EEE ar ey ene ey ne I 
EE IER Gn 6 8s 9.05 AVisslaw pone dase esass sas saeance sel 
oo ecb bc eawiasasaaybanuee sed seanense I 
| re 

Infection of toe (no frank pus)... 
ERR stabs RE Cee ee ac Ua a4 aca d ase anw er DRS aE emwe ee I 





ing of valves was noted in 2 cases, and mild athe 
rosclerosis in 1. In the third place the Staphylo 
coccus aureus and the hemolytic streptococcus 
were about equally responsible for the endocardia! 
lesions (Table XII). Fourth, the commonly held 
opinion that the existence of endocarditis can be 
postulated because of progressive increase in the 
number of colonies or because of richly positive 
cultures is not supported in our series (Table 
XIII). There were 5 cases in which the maximum 
number of colonies at any time was under 18. In 
the fifth place, chills, petechiz, or pustules did 
not characterize the clinical course in our proved 
cases of endocarditis. These phenomena, as 
sumed by some to be constant and characteristic, 
occurred in only 6 of the cases. A final point, of 
great clinical significance in our opinion, is the 
fact that vegetative endocarditis occurred only 
once in the largest group of cases, the bone and 
joint infections (Table XIV). All these data cal! 
for a revision of commonly held views which lead 
to an unwarranted fatal prognosis based on sup 
posedly positive evidence of vegetative endocar 
ditis. 

Acute phlebitis and its treatment. The discus- 
sion of the clinical and bacteriological manifesta- 
tions of pyogenic sepsis leads to a consideration of 
the most important focus from which it is derived 
According to some observers an infective (usually 
suppurative) phlebitis is the common if not the in 
variable source of septic invasion. The lesion 
may be minute and discoverable only after micro 
scopic search through blocks of infected tissue 
The réle it plays under such circumstances is of 
interest to the student of pathology, but is as ye! 
of little moment to the clinician. Of vital clinica! 
importance on the other hand is a phlebitis of on: 
of the larger veins due to extension of infection 
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| ABLE XV.—BACTERIA IN SEPSIS WITH PROVED 


PHLEBITIS 
Cases 
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irom the original lesion or from a neighboring 
suppurative focus. The source of the phlebitis 
can then be relegated to a secondary position be- 
cause the involvement of the vein becomes the 
significant lesion to be controlled if the sepsis is to 
be combated. 

The mortality that accompanies the tardy rec- 
ognition of suppurative phlebitis as the cause of 
sepsis is as well known as the mortality that ac- 
companies inadequate treatment. Whereas the 
clinical picture of phlebitis of the lateral sinus and 
of the pelvic veins is generally recognized, phlebi- 
tis derived from suppuration in more or less super- 
ficial soft parts is of equal importance and is not 
as well known. The clinical picture is usually 
clean cut. There is the history of the distant 
source of infection, often an insignificant lesion 
such as a blister of a finger. The lymph nodes in 
the region of the infected vein are often involved 
in a suppurative process. There is frequently a 
prolonged chill at an early stage, whose repetition 
does not have to be awaited in order to appreciate 
its significance. If a blood culture is taken it will 
often prove to be positive in a few hours. A col- 
lection of pus in the soft parts about a vein, no 
matter how large, does not suffice to explain this 
picture. In our opinion one must assume the ex- 
istence of a phlebitis and usually a suppurative 
thrombophlebitis in the main regional vein— 
brachial, axillary, subclavian, femoral, iliac, in- 
ternal jugular. A small thrombosed vein in the 
suppurative area does not adequately fulfill the 
requirements. The lesion is characteristically a 
whitish, thickened, and inflamed vein visibly and 
palpably expanded by its contained suppurative 
thrombus. Brief reference can be made to excep- 
tional forms of vein involvement. One type is a 
periphlebitis associated with an obliterative but 
non-suppurative endophlebitis in which abscesses, 
perhaps only pinpoint in size, lie in inflammatory 
tissue encircling the vein. The blood culture may 
be negative under such circumstances despite re- 
peated chills. Another variety is an extensive or- 
ganizing periphlebitis and endophlebitis with sur- 
rounding inflammatory tissue but no pus. A form 
of phlebitis characterized by slight changes in the 
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TABLE XVI.—NUMBER OF COLONIES IN BLOOD 
CULTURES IN CASES WITH PHLEBITIS 


Cases 
1 to rocolonies.......... , ‘ II 
Over 100 colonies.......... soe 9 
Unstated number............ : : er 13 


TABLE XVII.—-THE ORGANISMS IN CASES WITH 
PERIPHERAL METASTATIC FOCI 


Streptococcus hemolyticus....... ; ; 30 
Staphylococcus aureus.......... : 25 
Miscellaneous organisms......... ; a rr) 


wall of a blood containing vein is occasionally 
observed. 

Excluding the 29 lateral sinus cases, a phlebitis 
as the immediate cause of the sepsis was demon- 
strable in 33 of our cases. In only 8, however, was 
it disclosed at, and treated by, operation. The 
reason is perhaps to be sought for in a generally 
held view that the symptomatology of phlebitis as 
the cause of sepsis must be classical. The most 
important point we wish to make in this connec- 
tion is that chills occurred in only 21 of the 33 
cases of proved phlebitis (63 per cent) and that 
they were present in a still smaller proportion (55 
per cent) of the lateral sinus cases (Table III). 
It is of interest to note that the streptococcus, 
either hemolytic or anhemelytic, is the most 
common invader ‘n cases of phlebitis, whether of 
the lateral sinus or of the other veins, but that the 
hemolytic streptococcus is almost the sole cause 
(86 per cent) of phlebitis of the lateral sinus 
(Tables VI and XV). Aphlebitisis not necessarily 
characterized by large numbers of colonies in the 
blood culture. Of the 33 cases the number of 
colonies was under 10 in 11 cases (Table XVI). 

The treatment of a phlebitis from which sepsis 
is derived is the eradication of the focus whenever 
feasible. The otological surgeon, working in a 
cramped space and on a structure which he cannot 
excise has nevertheless set up a standard of results 
which is far better than that attained in other 
fields more susceptible of radical attack. Liga- 
tion of the vein proximally to the site of phlebitis 
is obviously of little value if there are parallel 
branches, for there is left behind a lesion which 
will invade the branches of the vein and thereby 
continue to infect the circulation. Excision of the 


infected vein to limits that appear normal to the 
naked eye should be practiced whenever possible. 
That involved vein may be left behind under such 
circumstances cannot be questioned. The results 
in lateral sinus phlebitis demonstrate, however, 
that recovery can follow if only the major part 
of the infective lesion is eradicated. 
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TABLE XVIII.—-THE ORGANISMS IN CASES WITH 
MULTIPLE LUNG ABSCESSES 





Staphylococcus aureus : - 20 
Streptococcus hemolyticus eer ; ik 9 
Streptococcus anhemolyticus 

Streptococcus anaerobicus.. . 
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Bacillus of Friedlaender group... 
Staphylococcus albus... . “we 
A gram positive coccus lost on transplant... 
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TABLE XIX.—THE NUMBER OF COLONIES IN 
BLOOD CULTURES OF CASES WITH MULTIPLE 
LUNG ABSCESSES 


1 to 25 colonies. ; a : 7 
25 to 100 colonies . ss : 
Over 100 colonies. : ; ; I 
ae 


features and the results of radical treatment are 
considered elsewhere.' 

Suppurative (and metastatic) foci and their 
treatment. Metastatic foci may, of course, occur 
anywhere in the body. When on or near the sur- 
face they are discernible clinically and may be 
amenable to treatment. We term these surface 
lesions peripheral metastatic foci and have in- 
cluded under this heading subcutaneous abscesses, 
pustules, bone and joint lesions, etc. The metas- 
tatic lesions occurring in the internal organs are 
usually not recognizable clinically with the excep- 
tion of multiple lung and kidney abscesses and 
metastatic peritonitis. 

Our analysis shows that cases with more numer- 
ous peripheral metastatic foci have an apprecia- 
bly lower mortality than those with one or two 
such lesions (Table XX). This may be an indica- 
tion that the appearance of multiple peripheral 
foci is an index of lower mortality, or may merely 
be referable to a sufficiently prolonged survival 
for the appearance of such foci. In any event the 
recognition and management of peripheral foci are 
of clinical importance because the chances for sur- 
vival are greater in patients presenting multiple 
lesions. 

The general features of the peripheral foci can 
be briefly stated. They occurred in almost half of 
the cases in our series (43 per cent). The total 
mortality in patients with such foci was somewhat 
lower than in those in which none appeared (62 
per cent as compared with 71 per cent). Chills 
occurred with the same frequency in patients with 
and without metastatic lesions. A fact contrary 
to a general impression is that the hemolytic 

1Neuhof, Harold. The diagnosis and operative control of acute pyo- 


genic phlebitis complicated by general septic invasion. Ann. Surg., 1933, 
June. : 
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TABLE XX.—-MORTALITY IN RELATION TO 
NUMBER OF PERIPHERAL METASTATIC FOCI 


Mortality 

Cases per cent 
RON hice s0s005 05004004555 Sachs , 31 61 
Eee errr tr ; Leskdesens 10 75 
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streptococcus is at least as commonly the causa- 
tive organism of a peripheral metastatic focus as 
the Staphylococcus aureus (Table XVII). This 
is in striking contrast to the incidence of these 
bacteria in multiple abscesses of the lungs (Table 
XVI). 

The local manifestations of the septic suppura 
tive focus vary within such wide limits that an 
all inclusive description is not feasible. The area 
of the infection is generally found to be far mor 
extensive than would be anticipated from the 
physical signs. Localized tenderness is only a 
valuable sign in a co-operative patient. Increased 
heat is usually present even over a deeply situated 
lesion. Obvious, fluctuant swellings are generally 
associated with the less severe infections. Some- 
times solely indirect evidence points to the most 
significant factor in a suppurative focus. To cite 
a familiar example, suppurative phlebitis of the 
saphenous or femoral vein or of both can be as- 
sumed to exist in a case of acute femoral adenitis 
associated with chills and positive blood culture, 
even though the involved vein cannot be felt. A 
difference that has been noted between the usual 
aerobic infections and those due to anaerobic 
organisms may be mentioned. An anaerobic in 
fection derived from a distant portal of entry is 
characterized by a less typical septic course, the 
lesion is apt to be more indolent and more variable 
in appearance as it is observed from time to time, 
and there is often an erysipelas-like invasion of the 
overlying skin when the lesion is situated in the 
soft parts. 

REGIONS AFFECTED 

In proceeding now to take up some of the re 
gions in which suppurative foci appear, we shall 
assume that they may be solitary, or that two or 
more regions may be simultaneously or succes 
sively involved. The remarks to be made unde: 
each heading will be based on personal experiences 
and will not be an attempt to deal fully with thes: 
subjects. 

Subcutaneous tissues. Subcutaneous phlegmons 
associated with widespread necrosis occur more 
commonly over the lateral chest wall than in other 
regions, in our experience, and the resemblance to 
erysipelas may be so close that the differentiation 
cannot be made with any assurance. The involve- 





















ment of the skin is not so characteristic, the sharp 
line of demarcation is not as evident, the skin 
spread is not as rapid, the initial chill may be 
wanting, and there is no local source of infection. 
These characteristics exist, however, in some in- 
stances of erysipelas. In one case a number of 
competent observers agreed on the diagnosis of 
erysipelas; the case proved to be one of pyogenic 
sepsis and at operation an extensive phlegmon of 
the chest wall was found to be the feeding focus. 
Bones and joints. Suppurative foci in bones 
and joints have been the subject of a vast litera- 
ture on diagnosis and methods of treatment. We 
shall not venture any general discussion of the 
topic, but shall present briefly a point of view. 
An acute osteomyelitis of one of the long bones 
derived from some distant portal of entry is, of 
course, a metastatic focus. At the outset it is the 
sole focus in the majority of cases. Without 
prompt surgical treatment progressively septic 
manifestations may occur. Osteomyelitis of flat 
bones does not usually pursue a fulminating 
course and localization can frequently be awaited. 
Early recognition of an osteomyelitic focus is the 
essence of the situation. Minor evidence of bone 
involvement should suffice for the diagnosis of an 
osteomyelitis, especially when a widespread in- 
vasion of bone appears to exist. To await exten- 
sive expansion and cedema of a limb on the one 
hand, or a positive blood culture in the presence 
of relatively slight but definite signs on the other 
hand, may mean the difference between a simple 
surgical problem and one that cannot be solved 
by any means at our command. There is a strong 
trend toward conservatism at the present time 
both in the indications for and the operative 
treatment of acute osteomyelitis. Intelligent con- 
servatism is commendable. But it is a far cry 
from this to the exhibition of a set plan for non- 
operative or limited operative treatment which 
is pursued regardless of the clinical developments 
ina case. In our opinion, the treatment of acute 
osteomyelitis ranges from intelligent non-opera- 
tive treatment to intelligent radical surgery de- 
pending on the stage at which the lesion is seen 
and the characteristics of the clinical picture. 
When a patient is profoundly ill or septic and 
the osteomyelitic focus is obviously limited in 
extent, the situation requires careful manage- 
ment. We have seen a number of instances that 
involved judgment in operative indication rather 
than in diagnosis. To illustrate the point, we 
cite the case of a young boy suffering from an 
acute osteomyelitis localized to the upper end of 
a tibia and a very severe septic state. The im- 
pression we gained was that the bone focus was 
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an incidental part of the sepsis and this was sup- 
ported by the blood culture report of Staphylo- 
coccus aureus in colonies too numerous to count 
in the plates. Pulmonary metastatic lesions soon 
appeared. During the septic state simple inci- 
sions were made for the evacuation of the pus in 
the soft parts around the upper tibia, and the 
general condition was maintained by intravenous 
drip which was continued for many days. The 
diseased area in the bone was operated upon only 
after recovery from the sepsis. The rather ex- 
tensive ostectomy as an initial procedure would 
not have effected a cure and would probably have 
reduced the chances for recovery. 

Acute osteomyelitis of the upper end of the 
femur presents a separate problem, and, usually 
accompanied by infection of the hip joint, opens 
the question of the diagnosis and management of 
suppurative articular and para-articular foci. The 
involvement of a joint may begin in one of several 
ways. The typical picture is, of course, one of a 
severely inflamed joint, with redness, increased 
heat, effusion, great pain, and inhibited function. 
Less severe invasions are characterized by sero- 
purulent effusions containing relatively fewer or- 
ganisms, and tending toward spontaneous resolu- 
tion. In the hip joint particularly, we have found 
that spontaneous subsidence of proved suppura- 
tive lesions can occur although destruction of the 
head and neck of the femur may unfortunately 
be the residue. A difficult problem may be faced 
when the manifestations of septic invasion begin 
with the involvement of many joints, all clearing 
up but one or two. The lesion in the remaining 
joint or joints may be deceptively indolent for a 
number of days, so much so that suppuration is 
not apt to be considered as the cause of the per- 
sisting effusion. A joint should be aspirated for 
diagnosis in all doubtful cases, for progressive 
destruction of the joint may be going on. Several 
experiences have convinced us that insidious but 
progressive spread is particularly prone to occur 
in the apparently indolent cases. An example was 
a woman who came under hospital observation 
with a polyarticular infection probably derived 
from the throat, and low grade sepsis. All joint 
manifestations soon subsided with the exception 
of one knee joint. A slowly increasing effusion 
with little limitation of function and not much 
pain was the local picture. The fever was low. 
After a week fever ranged at a higher level and 
the effusion in the knee joint did not appear to ac- 
count fully for the fever and prostration. Finally 
the knee joint was aspirated and pus was obtained. 
At operation a widespread suppuration in the 
joint was found together with extension into the 
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surrounding burse and invasion of the fascial 
planes to midthigh and midcalf. 

Spontaneous subsidence of suppurative foci in- 
volving joints and of acute osteomyelitis may oc- 
cur, but is surely not to be awaited as the custo- 
mary outcome. When, however, the source of 
septic invasion has been adequately controlled 
(by excision of a suppurative phlebitis, for exam- 
ple) foci in bones and joints that appear thereafter 
tend toward subsidence or to circumscribed locali- 
zation. We have seen suppuration in joints 
(proved by aspiration) and obvious osteomyelitic 
lesions subside spontaneously. Whether this is 
due to an increased resistance of the patient after 
the source of the invasion of the blood has been 
eliminated, or to lessened bacterial virulence or to 
some other unknown factor is not germane to this 
discussion. The fact remains that the lesions may 
subside without operation or with less extensive 
operations than those customarily employed, and 
that a conservative attitude may well prove to be 
correct. 

The discussion of suppurative septic foci has 
been limited to surface lesions up to this point. 
Turning now to lesions in the depths we shall limit 
our remarks to certain fields, omitting some sys- 
tems such as the genito-urinary and the female 
generative. 

Nervous system. Cerebral manifestations are 
characteristic of sepsis, as has already been stated. 
The differentiation between those due to general 
toxic or septic invasion and those due to a cerebral 
metastatic focus may be difficult or indeed im- 
possible except by further observation. Symp- 
toms of meningeal irritation may be very severe in 
the absence of any demonstrable cerebral focus, 
especially in children. For example, a child with 
sepsis and a suppurative arthritis of an ankle joint 
was wildly delirious, with rigid neck and positive 
Kernig’s sign; these manifestations subsided after 
drainage of the joint and subsidence of the sepsis. 
The diagnosis of meningitis should be confirmed by 
spinal tap because the picture of meningitis can 
be so closely simulated and because the existence 
of a metastatic meningitis renders futile any oper- 
ative procedure. The finding of bacteria in the 
spinal fluid without the cytology of meningeal re- 
action does not establish the diagnosis of menin- 
gitis. We know of an instance of recovery after 
streptococci were found in the spinal fluid when 
the suppurative focus near the meninges was 
eradicated. 

The state termed toxic psychosis is not uncom- 
monly encountered in sepsis. The important fact 
is that it may mask a cerebral metastatic lesion. 
We have been in error on several occasions in cases 
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in which evidences of focal cerebral lesions subse- 
quently appeared. Such lesions are usually brain 
abscesses presumably derived from septic emboli. 
On the other hand we have noted the spontaneous 
subsidence of focal manifestations as severe as 
massive hemiplegia which have developed during 
the course of a suppurative lesion elsewhere 
(lungs). 

Lungs and pleura. The surgical aspects of pul- 
monary invasion by septic emboli require some 
consideration. Miliary foci, septic infarcts, multi- 
ple abscesses are, of course, part of the picture of 
advancing pyogenic sepsis. Numerous pulmonary 
foci may be derived from a single untreated septic 
lesion, notably a thrombophlebitis. Such foci 
may subside spontaneously after the feeding focus 
has been eradicated. This observation, surprising 
though it may appear, has been confirmed by the 
roentgen-ray evidence of the presence and disap- 
pearance of metastatic abscesses in the lungs in 
several cases in our experience. The incidence of 
proved multiple lung abscesses in sepsis in our se- 
ries was 28 per cent (Table XVIII). The statis- 
tics bring out two other points of interest; first, 
that the incidence of multiple lung abscesses is 
not necessarily related to the number of orga: 
isms in the blood stream (Table XIX) and, sec- 
ond, that the Staphylococcus aureus is by far the 
most common causative organism (Table XVIII). 

The question of the surgical treatment of pul- 
monary foci as part of a sepsis is, therefore, largely 
confined to the question of a single or a small num- 
ber of staphylococcus abscesses. A solitary metas- 
tatic focus is by no means unique. The pulmonary 
manifestations simulate those of an ordinary 
pneumonic infiltration. The peripheral focus 
from which the pulmonary lesion is derived may 
be quite insignificant. Indeed, we have seen a 
number of cases in which there was no demonstra- 
ble primary lesion and no history of a pre-existing 
portal of entry. Death from sepsis may occur 
while the abscess is still confined to the lung. On 
the other hand, there is a decided tendency ior 
the staphylococcus lung abscess to extend to and 
rupture into the pleura. When there has been an 
opportunity for the formation of adhesions a !o- 
calized pyopneumothorax or pyothorax is the 
result. In such instances, the abscess of the lung 
is usually small and subpleurally situated, and 
the perforation may be minute. Often, however, 
the abscess is of large enough size to invade a 
bronchus and, rupturing into the free pleural cavi- 
ty, gives rise to a tension pyopneumothorax. ‘Ihe 
mediastinum is shifted to the opposite side and 
the clinical picture is one of alarming mechani:al 
embarrassment. Prompt recognition of the sit\a- 














mn by physical and roentgenological examina- 
in is imperative because the simple institution 
closed drainage may suffice to care adequately 
r the condition, as we have noted in a number of 
stances. Parallel statements hold for the more 
rely encountered streptococcus abscesses of the 


ng. 

Kidneys. Although the subject of renal in- 
olvement will not be discussed it should be stated 
in passing that multiple abscesses of the kidney 
probably occur as frequently as multiple abscesses 
ol the lungs and that spontaneous recovery from 
such lesions in the kidneys may take place in the 
same manner as from similar lesions in the lungs. 
Not infrequently the picture of the renal lesion is 
as much in the foreground as that of the Staphylo- 
coccus aureus abscess of the lung which was de- 
scribed. 

Peritoneum. Metastatic peritonitis is rather 
generally pictured as an incidental part of a hope- 
less septic invasion. In not a few instances, how- 
ever, the peritonitis is the sole metastasis or one 
of a small number of metastatic foci. In our ex- 
perience these are usually cases in which the peri- 
toneal lesion is derived from a streptococcic naso- 
pharyngeal infection and occur most frequently in 
children. It is not easy to understand why this 
type of metastatic streptococcus peritonitis, 
which is far from rare, is not more generally recog- 
nized. The condition is of clinical importance be- 
cause the correct diagnosis leads to an appropriate 
non-operative therapy which may invite recovery. 
The diagnosis is usually not difficult if the condi- 
tion is borne in mind. The patient, most often a 
child, is ill out of proportion to the abdominal 
signs. Pain in the abdomen is not severe, is not 
localized, there may be little if any rigidity, and 
tenderness is diffuse. There should be little ques- 
tion as to the diagnosis if there is a co-existing an- 
gry red throat and any evidence of an additional 
metastatic focus. However, there are cases in 
which the picture of an acute appendicitis or other 
local process is closely simulated. A>dominal punc- 
ture should be performed in doubtful instances. 
We have employed diagnostic abdominal puncture 
in hundreds of cases, have shown that it is free 
from danger and that definite information can 
usually be obtained by the procedure. When the 
purulent fluid that is withdrawn by abdominal 
puncture contains only streptococci, the diagnosis 
of a metastatic peritonitis is confirmed if already 
suspected on other grounds. A pure streptococcus 
peritonitis is very rarely derived from an acute ap- 
pendicitis. The reason this subject is stressed is 
that the chances for recovery are reduced if an 
abdominal operation is unnecessarily performed 
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for metastatic streptococcus peritonitis in its early 
stages. In later stages the infection may localize 
and an intraperitoneal abscess can then be treated 
by simple drainage. Finally we have shown that 
metastatic streptococcus peritonitis, proved to 
exist by abdominal puncture, can clear up spon- 
taneously.! 


REMARKS ON SURGICAL TREATMENT 


A single thought should be kept in mind in the 
treatment of a septic suppurative focus, and that 
is the saving of life. The natural desire to obtain 
nice cosmetic results, the wish to conserve struc- 
tures, to save limbs, are all secondary considera- 
tions. It is well to repeat that the suppurative 
lesion is usually much more extensive than the 
physical examination indicates. The primary 
principle in the surgical treatment is in our opinion 
the exposure of the suppurative focus to its full 
limits. The only exceptions are instances of gen- 
eral septic invasion in which the suppurative focus 
is interpreted as being an incidental part of the 
picture. When at all feasible, a focus that is diag- 
nosed as the cause of the clinical picture should be 
subjected to a vigorous surgical attack for its erad- 
ication. The time to operate is when the clinical 
diagnosis is made and not when it is confirmed by 
the subsequent course of events. The outcome 
may depend largely on a willingness to face the 
situation promptly and whole-heartedly. Spon- 
taneous recovery can occur in rare instances as 
the result of the recession of the feeding focus or the 
development of a simple abscess at its site. There 
is no known method of determining when such a 
fortunate outcome may take place. It is, there- 
fore, far more safe to proceed with the exploration 
of the site of the suspected feeding focus or with 
the attempt at eradication of the known feeding 
focus, particularly when the region is Surgically a 
reasonably accessible one. 

The surgical requirement is not a mastery of 
technique but rather an appreciation of the pa- 
thology of the suppurative focus. Standard opera- 
tive procedures often have to be laid aside to meet 
the individual situation. Precision of maneuver 
is necessary, but it should be based on a plan to 
disclose the full extent of the pathological process. 
A single striking example is given to illustrate 
our point of view: 


The patient who had had a bleb on the left thumb began 
to have chills and fever, and pain in the left chest and 
shoulder two days later. Chills, and fever ranging to 108 
degrees and higher, continued for 8 days. On examination 
there was found a tender swelling in the left axilla made 
more prominent by abducting the arm, but not very 


1Neuhof, Harold, and Cohen, Ira. Abdominal puncture in the diagnosis 
of acute intraperitoneal disease. Ann, Surg., 1926, April. 


896 


obvious in this stout individual. Foci, interpreted as meta- 
static, existed in an elbow and in one of the phalanges. A 
blood culture that had been taken several days before the 
patient was seen, revealed many colonies of hemolytic 
streptococci to the cubic centimeter. At operation, per- 
formed directly after the patient came under our observa- 
tion, a very large, multilocular, subpectoral abscess was 
found. It was laid open to its full limits by cutting across 
both pectoral muscles. Despite the large amount of pus 
that was encountered, the clinical picture was not ade- 
quately accounted for. Accordingly the region of the 
axillary vein was examined. Inflamed lymph nodes were 
noted and these led directly to the vein. It lay in the wall 
of the abscess cavity, embedded in inflammatory tissue 
adherent to the axillary artery. A thrombus 2 inches long, 
later found to be a suppurating thrombus, could be felt in 
the thick walled vein. The axillary vein was completely 
excised in order to reach well beyond the visible limits of 
the phlebitis. The blood culture was negative promptly 
after operation. A pyo-arthrosis of the right shoulder, 
proved by aspiration, subsided spontaneously. Two meta- 
static foci, the evolution of which was watched until they 
resulted in localized abscesses in the soft parts, were treated 
by simple incisions. Pulmonary manifestations interpreted 
as probably due to miliary abscesses of the lungs cleared 
up, and the patient recovered and has remained well. 

The case illustrates as well the management of 
metastatic foci, as already outlined. The meta- 
static foci do not always present as simple a prob- 
lem as they did in this case. They may require 
as careful study as the original suppurative lesion, 
and extensive operations may be necessary. 

Although treatment of a remediable local lesion 
is the vital step, general supportive measures are 
essential in the effort to aid in the recovery of the 
patient. Transfusion of blood for the relief of 
anzmia and as a form of administration of nour- 
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ishment has its definitive place. The much de 
bated question of its specific value in the treat 
ment of sepsis need not be discussed, but we would 
say in passing that we have not seen any evidence 
of its aid in overcoming sepsis and do not employ 
blood transfusion for that purpose. The patie: t 
should be placed on a full diet regardless of the 
presence of fever. The value of fresh air and sui - 
light is generally appreciated. We strongly favir 
the administration of whiskey, in large doses { 
possible. Opiates should be freely administere: , 
for prolonged rest and sleep assist in improvin z 
the general condition. Dressing of wounds shou 
be rendered as nearly painless as possible, inha| 
tion anesthesia or avertin being desirable fi + 
dressings that would otherwise be prolonged a1 
painful. The most valuable general supporti\ 
measure, in our opinion, is the continuous admi: 
istration of intravenous glucose solution. Th 
method is of greatest aid in patients who are uw 
able to take nourishment, but is also useful f< 
those who can take some food. In our opinion 
should never be omitted in the first critical day ; 
in grave cases regardless of whether or not an ope: 
ation for the suppurative focus has been pe) 
formed. Continuous intravenous glucose soli 
tions have been administered for 3 or 4 days i 
many of our cases, as well as for longer periods u: 
to 12 days in afew cases. We have gained the im- 
pression that the method is not only of great aii 
as a supportive measure, but is also of value in 
combating the septic state. 
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TECHNIQUE FOR COMPLETE LACERATION OF THE PERINEUM 


JOSEPH. EK. JOHNSON, M.D., Memputs, TENNESSEE! 


N the repair of complete laceration of the 
perineum, the reconstructive procedure in- 
cludes the lower vagina, the transversus 

erinei muscles, the perineal body or the central 
endon of the perineum, and the sphincter ani 
.xternus. The extent of damage to the internal 
»hincter and the levator ani is always a variable 
‘actor to be met with. Tear into the rectum itself 
would come under the classification of recto- 
vaginal fistula, and it will not be considered here. 

Patients come to us for relief when this condi- 
tion is present, not usually because of vaginal or 
cohabital distress, but because of the continual 
discomfiture and embarrassment, both to them- 
selves and their friends and relatives, resulting 
from gaseous and fecal incontinence. Therefore, 
as far as the patient is concerned, no matter how 
expert and beautiful may be our operative meas- 
ures for reconstruction of the pelvic outlet, the 
result entirely depends upon the ultimate integ- 
rity and capability restored to the anal sphincter. 
Many of the unsatisfactory results in perineal 
surgery can be traced readily to the oversight or 
neglect of a partially damaged or completely torn 
external sphincter muscle. Howard Kelly writes, 
“Tl have heard T. A. Emmet state that he de- 
voted more time and thought to the union of the 
sphincter muscle than to almost any other ques- 
tion in gynecology.” We might conclude from this 
statement that many men less capable than 
Emmet might even find difficulty in knowing 
what to do with a torn or damaged external 
sphincter. 

It is my purpose, in this paper, to dwell mainly 
upon the nature of the construction of the external 
sphincter, and a method of its reconstruction 
hitherto unpublished. In my many dissections of 
the perineal musculature, I was long ago im- 
pressed with the morphology and anatomical 
structures of this muscle. Most textbooks picture 
it as a fat, circular band of voluntary muscle 
fibers, surrounding the anus, showing its bifid 
origin at the anococcygeal ligaments, with its in- 
sertion fading into nowhere, in the region of the 
central tendon of the perineum, sometimes blend- 
ing or decussating about the bulbocavernosus 
muscle, or just circling the anus. Actually, it can 
be dissected out, in its major portions, as two 
elliptical, flat, muscle bellies, about 10 centimeters 
long and 2 centimeters wide, with tendinous 


1 Late Professor of Plastic Surgery, University of Tennessee Medical School: 


origins at the anococcygeal ligaments and tendin- 
ous insertions into the central tendon of the 
perineum. In other words, the main portion of 
the sphincter and externus is composed of two 
independent, almost parallel, muscles, including 
the anus between them (Fig. 1). Another common 
observation about perineal tears, in relation to 
this muscle, is that rarely is the muscle ever torn 
through either of its bellies. There is merely a 
split in the area of the central tendon of the 
perineum, causing not only a retraction of both 
bellies of the transversus perinei muscles and the 
bulbocavernosus, but also of the bellies of the 
sphincter muscles. Normally, the sphincter is in 
a constant state of tone or contraction. Hence, 
being torn from the central tendon attachment 
and insertion, it is drawn toward its origin, which 
phenomenon is evidenced by the anal dimple or 
depression on either side of anus, a common ob- 
servation. In its apparent inactivity, this muscle 
is in a state of chronic contraction. It may be 
weeks, months, or years before the patient pre- 
sents herself for repair, and during all this variable 
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Fig. 1. Line drawing revealing actual demonstration of 
the double-bellied nature of the sphincter ani externus 
muscle, with its attachments to the coccygeal tip and the 
central point of the perineum. 
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Fig. 2. Insertion of the No. 4 catgut ligature into both 
dimples of the torn muscle bellies. Cut shows the looseness 
of the tied ligature. 


period, the sphincter parts remain in this state of 
chronic contraction. It is evident, therefore, that, 
before repair can rationally be done, this muscle 
be restored as nearly as possible to its original 
length. Kelly recommends divulsion or stretching 
by means of tenacula, or Allys forceps. Crossen, 
also Ristine, recommend tenacula for this proce- 
dure. In addition, Kelly states that the muscle 
fibers be bared from the “scar tissue envelop- 
ment” about its torn end before stretching is done. 
As a result of improper handling of this seemingly 
unimportant step in such a major procedure as the 
repair of complete laceration, the sphincter is 
usually stretched but little, or practically none at 
all, and the patient, if she does not tear through 
entire sphincter repair at the first defecation, suf- 
fers thereafter from dyschezia or obstipation for 
the rest of her life, because of the small hyper- 
tonic sphincter. 

Many years ago, Dr. T. J. Crawford, an old 
friend and colleague, former professor of gynecol- 
ogy at the old Memphis Hospital Medical Col- 
lege, an able surgeon and gynecologist, taught me 
a method of divulsing this muscle, which I have 
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Fig. 3. Rectal dilator inserted into anal canal, with th: 
ligature properly placed, dilatation up to 3 to 4 centimeters 
in diameter easily possible. Cut shows beginning of repair 


used ever since his revelation, with great satisfac 

tion and with excellent results. He did not publish 
his method nor his results, but in honor to his 
memory, and because of its importance I thought 
it worthy of permanent record. 

The dimple on the perianal skin represents not 
only the “scar tissue envelopment” at the muscle 
end, but also the torn fascial and tendinous inser- 
tion of the sphincter muscle belly. And the first 
step that is undertaken, necessarily, is the use of 
this very tissue in the dimple, in the divulsion of 
the sphincter muscle. This is done by passing 4 
No. 4 catgut suture on a heavy full curved, cuttinz 
needle, through the full depth of both dimple:, 
and then tying securely, approximating the din - 
ples to each other. This suture, being large, has 1 
great primary tort, and it will not tear throug) 
the fascia, the muscle, or the thin anal skin (Fi. 
2). Then, with the rectal dilator, the muscles ai» 
slowly and carefully stretched (Fig. 3). Then the 
suture is cut and withdrawn. This divulsin: 
procedure paralyzes the muscles for a period :{ 
about 10 days, and soon the muscle assumes i 3 
original tone. 
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Fig. 4. After dissection of the vaginal flap, and repairing Fig. 5. Sphincter repair and perineorrhaphy completed. 
the levator ani, the untrimmed fibrous ends of the torn 
sphincter ani muscle are united with a figure-of-eight 
chromic suture. In cut, the figure eight suture in situ. chromic No. 1 catgut suture, the suture being car- 
ried through twice on both ends and tied securely, 
By means of the Barrett method of perineal re- great care being used not to strangulate the ends 


h pair, rather than the classical Emmet or Tait but merely to approximate them (Fig. 4). 

is (Fig. 3), denudation is then proceeded with. The After paring the excess of vaginal mucosa away, 

i torn or separated fibers and fascie of the levator the subcuticular tissues are then sutured with 
ani, the bulbocavernosus, the transversus perinei, interrupted chromic sutures, and finally, the 

rt . and the internal sphincter are then dealt with in mucosa of the vagina and the skin are likewise 

le ; the customary manner, and lastly, the fascialends approximated (Fig. 5). . 

r= of the sphincter muscles are carefully isolated. I am indebted, for the illustrations, to Mr. Joseph L. 

st Since all voluntary muscles have fasciotendinous Scianni, artist, University of Tennessee, Pathological 

f . terminations, any denudation or baring of the Institute. 

muscle ends, as recommended by Howard Kelly, REFERENCES 

i may entirely destroy the function and power of Barrett, C. W. Am. J. Obst., 1909, lix, 553. 

4 the muscles. Hence, I would warn that this fascial CROSSEN, H. a. Diseases of Women. 6th ed. St. Louis: 

and connective tissue cap, on the ends of the The C. V. Mosby Company, 1926. 


as . Emmet, T. A. Med. Rec., 1873, viii, 121. 
P- muscles be left untouched (Fig. 4). The ends of Kyriy’ H. A. Lewis’ Surgery,"1920,'x, s, 6. 


l both muscles are then picked up with a hard — Ristine,'J. C. Am. J. Obst., 1900, xli, 365. 











/TNHE successful treatment of fractures pre- 
sents two main problems: first, accurate 
anatomical replacement of fragments; and, 
second, strict maintenance of this position until 
healing occurs. In fractures of the tibia and fibula 
the displacements to be corrected and controlled 
are (1) longitudinal, (2) rotary, (3) angular, and 
(4) transverse. The most important of these is 
correction of longitudinal displacement or short- 
ening, which will usually, but not always, bring 
the fragments into approximate alinement in the 
other respects. This is due to the squeezing effect 
of taut muscles and fascia at the fracture site. 
Reduction may be completed by bringing the 
distal fragment into line with the proximal. The 
position of the proximal fragment is determined 
by the balancing of muscle pull, or, better, by 
accurate mechanical control of proximal as well 
as distal fragments. Once manual or mechanical 
reduction is accomplished the position may be 
maintained by applying a splint or plaster cast, 
allowing the patient up on crutches. However, 
unless the fragments can be firmly locked in posi- 
tion, displacement may occur during or after 
application of the dressing. It is a rare assistant 
who can maintain position and effective manual 
traction for any length of time. Again, even if 
post-reduction roentgenograms show good posi- 
tion, it is not unusual to find that as the swelling 
goes down the cast becomes loose and the frag- 
ments slip from position. Treatment by continu- 
ous traction in bed is open to several objections. 
It does not give accurate control of fragments, it 
entails long hospitalization, and in practice is not 
ideal for the reason that no form of traction is 
more efficient than its countertraction. To rely 
on the weight of the body and its friction on the 
bed for countertraction is to invite displacement, 
discomfort, and repeated, time-consuming adjust- 
ments. Anyone who makes rounds on a fracture 
ward early in the morning and sees the foot stir- 
rups resting on the pulleys will appreciate this. 
The Thomas splint type of counterpressure 
against the ischium is of service only for first aid 
or transportation. Effective counterpressure ex- 
erted thus over an extended period, confines the 
patient to bed and often becomes obnoxious to 
him and the nurses, especially if he is obese. 
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The development of skeletal traction by 
Boehler and others has greatly improved fracture 
treatment by providing a more precise and effec- 
tive reposition of fragments. Utilizing the prin- 
ciples of treatment advocated by Boehler, we 
have attempted to modify and adapt his methods 
to our needs on a crowded city hospital service. 
The objectives sought were accurate reduction, 
firm fixation, and ambulatory treatment. To 
attain these ends, it seemed advisable to develop 
a simple device which would provide: (1) positive 
skeletal traction and countertraction, obviously 
best obtained by steel pins above and below the 
fracture, as used by Caldwell, (2) firm fixation of 
the proximal fragment and accurate control of 
position of the distal fragment in all dimensions; 
(3) roentgenographic or fluoroscopic check of 
position before application of permanent dressing; 
(4) maintenance of position during and after the 
application of the permanent dressing; and (5) 
ambulatory treatment at the earliest moment. 

The apparatus here presented (Fig. 1) has ful- 
filled these requirements and permitted reduction 
with precision comparable to that exhibited by a 
machinist adjusting a lathe, or a cabinet maker 
fitting a mortised joint. It consists of a rectangu- 
lar gas pipe frame on a wooden base. On each 
side of the frame, near the proximal end, is an 
adjustable device, a, for holding the steel pin 
which pierces the proximal fragment. Distally, 
there is mounted the caliper for controlling the 
distal fragment by a pin through the os calcis or 
tibia. This pin is engaged by movable clamps, 
b, which can be adjusted on the bars of the caliper. 
A cone clutch, c, permits rotation, and the whole 
is moved in the long axis of the apparatus by a 
screw, d. 

The technique employed is as follows: 

1. Inject a local anesthetic (2 per cent pro- 
caine) into the fracture hematoma and pin sites 
and insert the pins after the method of Boehler. 
One pin is placed just below the tibial tubercle, 
the other through the os calcis or lower tibia. 

2. Fix the pins in their receptacles in the 
apparatus. 

3. Adjust the clamps on the proximal pin so 
that the proximal fragment is in the axis of the 
apparatus. 


















Fig. 3. 

Fig. 1. Details of the apparatus. a, The device for hold- 
ing and adjusting the proximal pin; 6, caliper for holding 
and adjusting the distal pin; c, cone clutch which corrects 
rotary displacement; and d, screw for applying traction. 
» Fig. 2. Pins in place through the proximal fragment and 
os calcis with collodion dressings. The fracture has been 
reduced and the limb is ready for the application of a cast, 


4. Adjust the clamps on the caliper to bring 
the distal fragment into the axis of the apparatus. 

5. Apply traction by means of the screw. 

6. Correct rotary displacement by the cone 
clutch. 

7. Readjust the pin clamps to correct residual 
angular displacement. 

8. Apply a collodion dressing about the pins 
(Fig. 2). 

9. Check the reduction by roentgenogram or 
fluoroscope. 

10. Apply a non-padded cast from toes to upper 
thigh, closely incorporating the pins. 

11. After the plaster has set, remove the limb 
from the apparatus, cover the ends of the pins 
with corks and plaster, and incorporate a Boehler 
walking iron in the cast. 

In some simple fractures with extensive soft 
tissue damage, it is our custom to leave the limb 
in the apparatus from 24 to 48 hours after reduc- 
tion to allow swelling to subside before applying 
plaster. The details of application of the cast are 
important. One layer of flannelette or silence 


GRISWOLD: MAJOR FRACTURES OF 








TIBIA AND FIBULA got 





Fig. 4. 


Fig. 3. Anterior and posterior splints have been applied 
and accurately molded to the contour of the limb. 

Fig. 4. The cast has been completed by circular plaster 
bandages, the limb removed from the apparatus, a walking 
iron incorporated and the ends of the pins covered with 
corks and plaster. The location of the fracture is marked 
on the cast to aid the X-ray technician. 


cloth is applied about the upper thigh to prevent 
friction from the sharp edge of the cast. An an- 
terior plaster splint is fitted from the base of the 
toes to the upper thigh directly on the skin and 
accurately molded to the contour of the limb. A 
similar splint is applied to the posterjor surface 
and extended one-half inch beyond the toes. The 
edges of these splints are cut opposite the pins 
and at the heel to allow molding (Fig. 3). Cir- 
cular plaster bandages are then applied from the 
base of the toes to the upper ends of the splints, 
closely incorporating the pins. This plaster is 
allowed to set before traction is removed and the 
limb taken from the apparatus. If the fragments 
are firmly locked in position, the pins may be 
removed as soon as the plaster has set. However, 
most oblique, comminuted or compound frac- 
tures require better fixation. In these cases the 
pins remain in place for 3 or 4 weeks, the sharp 
ends being protected by corks held with plaster. 
Boehler walking irons are used in almost all cases 
(Fig. 4). Some transverse fractures of the lower 
third of the tibia and fibula do not require fixa- 
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tion of the knee by plaster, the cast extending 
only to the tibial tubercle, but firmly fixing the 
upper pin. The patient is kept in the hospital 
for 24 or 48 hours after the application of plaster. 
During this period the extremity is carefully 
observed for circulatory embarrassment and the 
cast split along its anterior surface if necessary. 
This may be done without disturbing fixation in 
any way. Then, when the swelling subsides, a 
circular layer of plaster reapproximates the edges. 
The patient is discharged on crutches and starts 
weight bearing on the walking iron immediately. 

In compound fractures the wound is covered 
with a sterile dressing and the usual technique 
followed through step 4 under spinal or general 
anesthesia. The skin surrounding the wound is 
prepared with green soap, iodine, and alcohol, and 
the field draped. Complete débridement is car- 
ried out, the wound edges, all dirty and bruised 
soft tissues and dirty or devitalized bone being 
removed. Reduction is completed by an assistant 
who adjusts the apparatus under the direction of 
the surgeon. Accurate reposition of fragments is 
thus obtained without levering or manipulating 
the bone in the wound, a procedure which would 
devitalize bone and increase contamination. No 
sutures and few ties are used beneath the skin. 
Hemorrhage is controlled by leaving hemostats 
in place for a few minutes. The absence of foreign 
bodies has, we feel, a definite influence on healing 
without infection. The skin is closed with inter- 
rupted silk sutures, appropriate relaxation in- 
cisions being made if necessary for closure with- 
out tension. Dressings are applied and the limb 
maintained in position in the apparatus from 72 
to 96 hours. If there are no constitutional signs 
of sepsis during this time, the dressing is changed, 
the wound inspected, and if no infection is pres- 
ent, plaster is applied and the treatment is con- 
tinued as for a simple fracture. The skin sutures 
usually remain in place until the pins are removed 


SURGERY, GYNECOLOGY AND OBSTETRICS 









and the cast changed after 3 or 4 weeks. If signs 
of infection appear during the period of observa- 
tion, the wound should be opened widely and 
dakinized, or the Orr treatment carried out. In 
an occasional case, serious contamination or 
established infection on admission contra-indi 
cates primary closure. Such fractures should be 
reduced and débrided as described and dakinize: 
or dressed by Orr’s method from the start. We 
prefer the Orr method. 

It should be emphasized that débridement an: 
primary closure is not a procedure to be carrie 
out in the dressing room by an interne. To avoi 
infection and obtain primary union, this procedur 
must be performed with the ritual, personnel an 
meticulous technique of any major bone opera 
tion. 

The patient is seen in the outpatient depart 
ment at weekly or bi-weekly intervals. Weigh 
bearing is permitted from the start with the ai 
of crutches and then a cane. This helps preven 
atrophy of soft tissues and aids healing. At th 
end of 3 or 4 weeks, the fragments have “ stuck’ 
sufficiently to permit the safe application of : 
snug new cast and the removal of the pins by th: 
following procedure: The plaster and corks ar 
removed from the pins, and the extremity is 
placed in the apparatus under slight traction. Th: 
old cast is removed and a new one applied; th: 
same technique being used as before except that 
the pins are not closely surrounded with plaster 
As soon as the plaster has set, traction is released, 
the pins and skin about them are cleaned with 
iodine, and the pins are removed. This method 
prevents motion and displacement of fragments 
while changing casts. The walking iron is reap- 
plied and worn for another 4 to 6 weeks. 
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NAHE term “carcinoid” was first applied by 
Oberndorfer in 1907 to the small, relatively 
benign epithelial celled tumors found chiefly 

in the appendix (particularly the obliterated type) 
and less frequently in the small bowel, colon, rec- 
‘um, and Meckel’s diverticulum. They were first 
described in 1888 by Lubarsch who thought them, 
however, to be primary carcinoma. According to 
Pack and Davis the ileum comes next in fre- 
quency after the appendix. The work of Masson 
has definitely established the pathogenesis of 
these tumors. This author considers them to be 
‘‘intranervous argentaffin cells springing from the 
epithelium that lines the bottom of the glands of 
Lieberkuehn.” The granules of the carcinoid cells, 
while unstained by ordinary methods, reduce a 
solution of ammoniacal silver (Stout). While ar- 
gentaffin, the carcinoid cells are also chromaffin 
(McGlannan and McCleary). 

According to Gaspar there were records of some 
70 cases of carcinoid of the small intestine up to 
1930. This author reported a case of multiple 
carcinoid tumors of the jejunum, one of which 
caused intestinal obstruction and had metastases 
to the mesentery and liver. Stout’s case occurred 
in a male of 55 years who had suffered for 2 
months from abdominal cramps, diarrhoea, and 
loss of weight. Forty-seven centimeters of ileum 
containing two masses 13 centimeters, apart was 
resected. The lumen of the bowel was obstructed 
and there were metastases in the mesenteric 
lymph nodes. The patient died from peritonitis 
one week after the operation. In the case of Pack 
and Davis there was metastasis in a mesenteric 
lymph gland. In 1926 Dukes and Lockhart- 
Mummery reported the case of a 76 year old 
woman with no intestinal disturbance who recov- 
ered following resection of the cecum. There was 
a carcinoid tumor at the ileocecal valve with 
metastases to the peritoneum, liver, and regional 
lymph glands. Planson’s (11) case is of interest 
because the first manifestation was an iliac and 
crural adenopathy. The enlarged glands were 
excised and recognized as carcinoid metastases. 
Five months later intestinal symptoms appeared 
and the patient recovered after a resection. 
According to Stewart and Taylor metastases are 
relatively infrequent. They found only 18 cases, 


including their own, in a careful search of the 
literature up to 1926 in which some hundreds of 
cases had been published. They found the sites 
of the metastases in the 18 cases to be as follows: 
peritoneum, 12; regional lymph glands, 6; liver, 
7; pleura, 1. Hasegawa describes 4 cases of car- 
cinoids of the small intestine; Decker a case of 
multiple intestinal carcinoids; and Wolfer a 6 
millimeter carcinoid of anterior wall of duodenum. 
Wolfer states the average age as 50 years. 

In 1927 Heine reported what he believed to be 
the first case of carcinoid of the small intestine 
which caused ileus and death. In this patient, a 
woman of 81 years, there had been moderate 
symptoms of intestinal obstruction for 3 months. 
Vomiting started a few days before admission and 
patient died 24 hours after operation. The car- 





Fig. 1. Roentgenogram taken 8 hours after barium meal 
showing marked distention of small bowel due to obstruc- 
tion near the ileocecal’junction. Note that some barium 
has entered the colon. 











Fig. 2. Photograph of specimen excised at operation. 
Note the annular constriction of the bowel produced by the 
carcinoid tumor. 


cinoid was of walnut size, was situated at the mes- 
enteric border and caused stenosis. There were 
no metastases in the neighboring lymph nodes. 

The rarity of intestinal carcinoids warrants the 
recording of the following case: It is of interest 
particularly because of the intestinal obstruction, 
resection and recovery and because of the appar- 
ent absence of metastases. 


Mrs. G. P. aged 55 was first seen on July 12, 1933, with 
a history of intermittent abdominal pain. She was referred 
to Dr. Lowell D. Snorf for study of the gastro-intestinal 
tract. She was admitted to the Evanston Hospital on July 
13, 1933. The patient complained of severe intermittent 
attacks of abdominal pain—chiefly epigastric. Three years 
previously the patient had an attack of pain 2 hours after 
her evening meal. A hypodermic was given for pain. There 
were two or three similar attacks up to 3 months ago and 
two severe attacks since. Patient spoke of a “knot” in the 
epigastrium which was relieved by warm compresses. The 
discomfort was less in the morning and less after the pas- 
sage of gas. There was more trouble from gas when the pa- 
tient lay on her side. At a previous operation an ovarian 
cyst, a tubal pregnancy and the appendix had been re- 
moved. There were findings in the history suggestive of 
cholelithiasis, duodenal ulcer, and diverticulitis. The pa- 
tient was somewhat obese and the physical examination 
was negative save for tenderness in the lower left quadrant. 
The benzidine test for blood in the stool was positive. The 
urine was negative. Hemoglobin was 80 per cent; red 
blood count 4,690,000; white blood count 9,700; Wasser- 
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Fig. 3. Photograph of specimen which shows the cut sur 
faces of the tumor at site of annular constriction of th 
small bowel. 


mann and Kahn negative. Dr. James T. Case in the report 
of the X-ray examination said “there is quite evidently : 
gross lesion in the small intestine somewhere near thi 
ileocecal junction (Fig. 1).... The type of obstruction i 
a matter of conjecture from the X-ray standpoint. Ii 
might be a Meckel’s diverticulum with some obstruction 
phenomenon. It might be a volvulus of the terminal coil 
of the small bowel. It might be a primary carcinoma, or, 
if the patient has had a pelvic operation, it would be most 
likely an adhesion following an old pelvic operation.” 

On July 15, an exploratory laparotomy was carried ou! 
under ethylene and drop ether. When the abdomen was 
opened distended loops of ileum presented. By following 
these along distally the obstruction was readily found at a 
point about 8 inches proximal to the ileocecal valve. Here 
the bowel was greatly narrowed (Fig. 2) as if a tight band 
had been around it. No adhesion, however, was evident 
The lymph glands in the adjacent mesentery were hard an‘! 
enlarged to a size of one to 1.5 centimeters. The pathol: 
gist, Dr. Francis D. Gunn, who was present, felt that th» 
condition, if malignant, had progressed so far that a radic«| 
attempt to remove all the lymph glands would be impra: 
tical and futile. Accordingly a section of ileum some 2 
centimeters in length and including the affected area wa; 
excised at the mesenteric attachment. Because of the in 
mobility of the caecum and the portion of the ileum distal t 
the stenosis the distal section of the bowel could be mac 
only about 1 inch distal to the constriction. On cuttir 
into the gross specimen (Fig. 3) Doctor Gunn pronounce | 
it benign but on examination of the frozen section was ii 
clined to think that we were dealing with a maligna: 
growth. The lumen at the site of the constriction was abot 
I centimeter in diameter. The cut ends of the bowel wei: 




































CHRISTOPHER: 


ig. 4. The epithelium of the small bowel and below 
it, in the submucosa, the invading masses of carcinoid cells. 


then turned in and a lateral anastomosis was performed. 
The mesenteric opening was closed. An ovarian cyst was 
palpated in the left pelvis. It was densely adherent to the 
surrounding structures. On breaking into it a clear fluid 
escaped. The length of the operation and the patient’s 
condition precluded the dissection necessary for the excision 
of this mass and it was left in place. The abdomen was 
closed with cigarette drainage in place. Save for some in- 
fection at the site of the drain, the convalescence was un- 
eventful and the patient was discharged from the hospital 
on August 1, 1933. She gained strength rapidly at home 
and soon was completely recovered. 

The report of the pathologist, Dr. Francis D. Gunn: 

“This specimen consists of a segment of a small bowel 
measuring 24 centimeters in length. The mesentery has 
been amputated close to the intestine. The greater part of 
the intestine is dilated and has a maximum circumference 
of 12 centimeters. Near one end, there is a constriction 
produced by a narrow fibrous band, which almost com- 
pletely encircles the intestine and is indicated by a narrow 
circular groove on the serosal surface. On the other side 
(distal) of this constriction, the circumference of the bowel 
is much less (about 5 centimeters), and the intestinal wall 
has a normal thickness. The serosa of the entire segment 
is diffusely hyperemic and the fibromuscular wall is ap- 
proximately double the normal thickness in the dilated 
segment. The lumen is filled with semi-liquid greenish- 
brown fecal matter. The mucosa in the dilated segment 
is markedly cedematous and diffusely hyperemic, but not 
ulcerated. The lumen in the line of constriction is about 
the diameter of a lead pencil and the mucosa, which lines 
the constricted portion, is thickened, but not ulcerated. 

“Sections (Figs. 4 and 5) of the intestinal wall made 
transverse through the ring of constriction show an intact 
mucous membrane with a moderately dense leucocytic 
infiltration of the stroma consisting of large numbers of 
plasma cells and eosinophils and a smaller number of poly- 
morphonuclear neutrophils. In the submucosa, there are 
compact masses of small polyhedral cells resembling epi 
thelial cells arranged in the form of thick cords and irregu- 
lar branching trabeculae. The cells are strikingly uniform 
in size with dark round nuclei about 7 or 8 microns in 
diameter with finely granular chromatin. The cell bound- 
aries are indistinct and the cytoplasm rather scanty. No 
mitotic figures are seen. The stroma consists of a moder- 
ately dense, fibrous connective tissue which constitutes 
about 50 per cent of the tumor bearing tissue and divides 
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Fig. 5. Photomicrograph showing carcinoid cells infil- 
trating stroma of the submucosa. x 300. 


the masses of tumor cells into small lobules and strands. A 
few small lobules extend into the mucosa as far as the fundi 
of the glands. Many slender strands and a few thick 
masses of similar cells extend into the muscularis between 
the muscle bundles. In the serosa, there are poorly cir 
cumscribed nodules of tumor tissue which have about the 
same proportion of stroma as that in the submucosa. The 
fibrous trabeculae between the cords of tumor cells contain 
numerous fine capillary blood vessels. Very small masses 
of tumor cells are found in the serosal fat. 

“The lymph node from the mesentery shows hyperplas- 
tic germinal follicles with a relative increase of histiocytes 
and generally hyperplastic small lymphoid cells, but no 
tumor cells can be found in any of the sections examined. 

“The uniformity in size, shape and staining reaction, 
the absence of mitotic figures in the tumor cells and the 
absence of metastases to regional lymph nodes indicate a 
very low grade of malignancy. 

“Diagnosis. Annular carcinoid tumor of the small intes 
tine with incomplete obstruction of the lumen. Dilatation 
of the proximal segment of the intestine with mild fibrinous 
peritonitis. Subacute lymphadenitis of the regional mesen- 
teric lymph nodes.” 
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N recent years attention has been called to 
several cases of intestinal strangulation 
through defects in the broad ligament. A re- 

view of the subject was stimulated by encounter- 
ing recently two cases in which an aperture of the 
broad ligament was found, without strangulation. 


HISTORICAL 


The literature, prior to 1917, reveals the ab- 
sence of a single case report of intestinal obstruc- 
tion by incarceration of the intestine in pouches or 
fenestre of the broad ligament, wherein surgical 
treatment was instituted. This condition was 
first mentioned in 1861, when Quain reported the 
autopsy findings in a woman who died of in- 
testinal obstruction by strangulation in an open- 
ing of the right broad ligament. 

Eve, in 1885, quotes Sir William Lawrence’s 
reference as vaguely referring to possible cases. 
Treves, in 1885, in a classical description of the 
intestines and peritoneum, with reference to 
hernia, failed to mention broad ligament mal- 
formation as being responsible for intestinal 
strangulation. Barnard, in ro1o, referred to a 
specific case at the London Hospital, but Piddock 
was unable to obtain details concerning it. 

The first reliable surgical cases to be reported 
were 2 by Fagge, in 1917. He was followed by 
Bar, in 1920. Richardson, in 1920, reported the 
first instance of this type of hernia following the 
Baldy-Webster operation. Piddock reported a 
case in 1924, and Dunn in 1926; the latter re- 
viewed the literature and added clinical remarks. 
Subsequently, 8 other cases appeared (3, 4, 5, 11, 
17, 21). Thus, a total of 14 authentic cases have 
been described up to July 1, 1933, 9 being clinical. 


INCIDENCE 


This form of intestinal strangulation appears to 
be excessively rare. It is rare even when compared 
with the uncommon forms of intestinal strangula- 
tion into the other peritoneal fosse and apertures. 
Dulles, as early as 1889, had collected more than 
70 cases of properitoneal hernia, and in 1906, 
Moynihan reported 81 authentic cases of hernia 
into the duodenal fosse—15 of paracecal hernia, 


and 12 of strangulation in the foramen of Win 
low. Judd, in 1929, found 29 cases of strangu! - 
tion through holes in the mesentery. Pembert: ) 
and Sager state that 16 of 100 cases of inte - 
tinal obstruction seen at the Mayo Clinic follow: | 
pelvic operations, but all were caused by a - 
hesions. Nevertheless, one is inclined to agr ec 
with Dunn that this condition is more comm: 
than the reported cases would suggest. This s 
indicated by the fact that 3 of the 12 autho s 
have reported 2 cases each from their own pc - 
sonal experience. In this clinic we have also e 
countered 2 cases without strangulation. 
Reports of defects in the broad ligament una-- 
sociated with strangulation, with two exceptions, 
seem to be entirely wanting. Hermann, in 1925, 
reported bilateral pouches encountered during 
the removal of a pelvic tumor from a nulliparous 
girl of 18 years. There was no evidence of pre- 
vious acute inflammatory process. This case is 
strongly suggestive of congenital origin. Pem- 
berton’s and Sager’s second case showed bilate: 
al holes at the points where the round ligaments 
were brought through’the broad ligament in a 
Baldy-Webster operation, without strangulation. 


ETIOLOGY 


The Baldy-Webster operation was definitely 
the cause of three of these hernias. The authors 
of this operation pointed out the wisdom of 
suturing the openings through which the round 
ligaments are led. Neglect of this step obviously 
increases the risk of a defect with dangers of 
strangulation. 

No certain statement may be made as to tiie 
etiology of these defects, nor can definite cvon- 
clusions be reached until more cases have be«n 
studied. Three theories have been cited, wih 
more or less repetition, namely: (1) congeni 1 
anomalies; (2) internal lacerations, as the res: It 
of pregnancy or labor; and (3) defects resulti :g 
from previous inflammatory processes (gener |- 
ized“or pelvic peritonitis with attendant ad] e- 
sions and distortions of structure). 

Eight of the twelve women requiring lapar: t- 
omy for strangulation were parous, and with it 
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TABLE L.—DIAGNOSTIC DATA 
| | | | History Previous . . Previous 
Case Age Gravida | Para of fall attacks of ab — sts or. 

| | | or strain dominal pain operation 
Q ain 7 6 : A Vv iv Flatulence ? 
I gge (1) : — OL | ; Vv ¥ ° 
I eeits) 49 ° ° ° ° ° r ) 
Bar 7 44 | xi vii ° ° ° > 
I chardeon ste 42 ? ? ° ° ° 
! ddock - 34 Parous Parous ° ° >) . 
Dunn 44 viii Vv 
l rman ? Multiparous | Multiparous ? ? ? ? ° 
J nes (1) 58 | Parous Parous ° ¢ 
Janes (2) aa | 36 | ; vii vii ° 
( yplan / 56 | 7 ? ° 
Cooper a : 70 : | Multiparous | Multiparous ° ° 
Stimson spittin | 30 i | 9 | ° ° ° ° 
Pe lieirtean ond Sager a ) : | 30 : | ? | ? ° ° 
Foniberton ‘and Sager (2) ; | 36 | - ? | ? ° c 
Hermann 18 | ° fe) | ° ° ° > 
University of Chicago (x) | 60 | v | iii | ° “ta ° > ° 
University of Chicago (2) | 25 | Sifts] ° ° ° ° ° 





one exception, all of these were multipare. In 
two instances parity was not stated. In the 
primiparous woman, strangulation occurred early 
in the puerperium. Younger women were not in- 
volved, the youngest being 30 and the oldest 70; 
the average age was 52. This might indicate that 
a loss of tissue elasticity caused the stretching of 
pre-existing pouches or tearing of the thin and less 
resistant broad ligament (especially the thin 
mesosalpingeal portion, where most of the holes 
were found to occur). The distention, attendant 
on pregnancy, or the development of a large 
ovarian cyst probably enlarges the pouches or 
tears the mesosalpinx. Piddock noted the ease 
with which the thin avascular mesosalpinx could 
be torn in cadavers, and believed that the strain 
of the enlarging gravid uterus or its sudden 
collapse after delivery might produce such a rent. 
If the pouches are of congenital origin they are 
due perhaps to a faulty union of the embryo- 
logical elements forming the broad ligament. 
Kostanecki, in an exhaustive review of the de- 
velopment of the broad ligament, stated that 
lines of coalescence (between the medial and 
lateral portions of the wolffian mesentery and the 
phrenicomesonephric ligament) might be dis- 
sected on occasions, even in the adult. In no case 
in this group was evidence of previous pelvic 


infection mentioned, except that in Quain’s 
autopsy report. 

Among factors producing the actual strangula- 
tion may be mentioned straining at stool, falls, or 
other sudden trauma. Torsion, traction, or other 
operative manipulation of the uterus during 
cesarean section may have caused the defect in 
our second case. This danger would seem more 
liable to occur if a transverse uterine incision 
were employed. 


« 


ANATOMICAL CONSIDERATIONS 


The broad ligament is divided into two parts by 
the ligamentum proprium ovarii: a smaller tri- 
angular upper portion, and a lower portion, usual- 
ly thought of as the broad ligament proper. The 
upper portion—the mesosalpinx—is ; bounded 
medially by the uterus, superiorly by the fallopian 
tube, laterally by the ovary, and inferiorly by the 
ovarian ligament. The lower portion is bordered 
by the uterus medially, the ovarian ligament 
superiorly, the pelvic wall and the suspensory 
ligament of the ovary laterally, and inferiorly by 
the pelvic fascia. 

In these 17 cases the incidence of pouches oc- 
curred five times and openings twelve. The 
lesions were bilateral in three instances, once with 
pouches and twice with apertures. In the uni- 
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TYPE 


Case Defect site | 
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DEFECT; METHOD OF TREATMENT AND OUTCOME 


| 


Outcome 


Treatment | 





(juain (autopsy) Fenestra Right | Autopsy only | 
Fagge (1) Pouch Left | Pouch cut, bowel freed. Pouch closed with] Second laparotomy for adhesi 
continuous catgut suture oth day postoperative. Recove \ 
Fagge (2) Pouch Right Pouch cut, converted into shallow fossa; no| Uneventful recovery 
suture 
Bar Fenestra Left | Hole enlarged with finger | Uneventful recovery 
Richardson Fenestra Right Adnexa removed | Uneventful recovery 
Piddock Fenestra Left Hole enlarged by cutting. Eight feet of bowel! Second laparotomy 16th day 
resected | drain pelvic abscess; 3oth « 
| perinephritic abscess drained. | 
covery 
Dunn Fenestre Bilateral Holes closed by suture Serosanguineous fluid drained fr 
| cul-de-sac 2 weeks postoperat 
| Recovery 
Dorman Pouch Left Pouch sutured | Uneventful recovery 
5 i - Fi . ere Tomi eee 
Janes (1) Fenestra Left Hole enlarged with finger; closed with suture | Uneventful recovery 
Janes (2) Fenestra Left Bowel easily dislodged by gentle traction Death from cardiac complication 
hours after operation 
Coplan Fenestra Right Tube and broad ligament severed | Recovery 
| : : heat 
. . ° : , | oy 
Cooper | Fenestra | Right Freed by salpingectomy of nearly gangrenous} Uneventful recovery 
| | tube 
Stimson | Fenestra | Left Died during operation Deceased 
E —_ —— a ee Se bike . 
Pemberton and Sager (1) | Fenestra | Left Adnexa removed | Recovery 
- — _ _ — —— —— - ! _ | - _ —_ EE —a | $$$ —$_____ 
Pemberton and Sager (2) | Fenestre | Bilateral | Recovery 
Hermann Pouches | Bilateral | | Recovery 
— —_ : A sone = gpeaegcte é | 
7 . “Ls 2 ° | " ° | 
University of Chicago (1) | Fenestra | Right Salpingo-oophorectomy | Recovery 
. — — | a = 7 7 -— — 
University of Chicago (2) | Pouch | Left | Sutured, utilizing round ligament | Recovery 


lateral defects the left and right sides were about 
equally involved, seven times on the right and 
eight on the left. Where the location of the open- 
ings was mentioned, they were situated above the 
ligamentum proprium ovarii twice, and below 
once. The pouches always occurred below the 
ovarian ligament, near the uterus. The length of 
the strangulated bowel varied from 2 inches to 8 
feet, and in one instance ‘“‘a greater part of the 
small intestine’ was herniated through the 
fenestra. 
DIAGNOSIS 

A pre-operative diagnosis of this form of in- 
testinal obstruction, to our knowledge, has never 
been made, although once the diagnosis of intra- 
abdominal hernia was stated. Three patients 
gave histories of long standing attacks of abdom- 
inal pain related to posture. In our second case 
the patient was nauseated and retched consider- 
ably, exhibiting this disturbance more than is en- 
countered during most cesarean sections under 
local anesthesia. It is conceivable that if more 
cases were reported this condition might be sus- 
pected in a multiparous woman presenting find- 





ings of intestinal obstruction associated with 
a tender pelvic mass. The abdominal pain was 
localized uniformly to the side of the hernia. His- 
tory of a previous Baldy-Webster operation would 
be significant. 

Six of the 9 cases submitted for pelvic examina- 
tion revealed tenderness on the side involved, and 
there were palpable masses in five. Vaginal 
examination under anesthesia might have revealed 
masses in the other cases (Table I). The su)- 
jective location of the pain was quite consistet 
with the anatomical location of strangulation, :s 
found at operation. 

TREATMENT 

The treatment is obviously surgical, wi h 
prompt diagnosis of the obstruction materia’ y 
strengthening the prognosis. Gentle traction :n 
the bowel might free it, but in nearly all of the ¢ 
cases the opening required enlargement by t e 
finger or the scissors. In all but 2 cases the bow :! 
was thought to be in good condition, no resecti: n 
being done, and later events proved the wisdc n 
of this conservative treatment. Fagge, in o ¢ 
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ca ec, merely converted a pouch into a shallow 
fo.-a and had occasion, some weeks later at a 
se ond laparotomy, to note the adnexa in a good 
co dition and relatively safe from the possibility 
o! . second incarceration. However, Dunn’s re- 
m rks on the treatment seem sound: Namely, in 
a unger woman the pouch or opening should be 
c. efully closed by suture; in a woman past the 
m:nopause the adnexa might well be removed. 
li he blood supply of the tube or adjacent tissue 
(a: in Dunn’s case) is seriously impaired, removal 
is, of course, indicated (Table IT). 


PROGNOSIS 


he cases herein reported suggest that the out- 
come as to life in this serious condition is excellent. 
Only two deaths occurred. One patient was ob- 
viously a poor risk, due to a serious cardiac com- 
plication, which later was the immediate cause of 
death. The second was moribund on admission. 

The morbidity, however, was fairly high. Three 
patients experienced a stormy convalescence, two 
requiring subsequent laparotomies, and the third 
recovered only after the cul-de-sac was drained. 
One of these patients also developed a perinephritic 
abscess that required drainage. 

While this series is so small that it precludes 
any definite conclusions, it does have the merit of 
being the only one available at present dealing 
with this rare but dangerous condition. 


CASE REPORTS 


Quartn’s Case. Patient, aged 36 years, iv-para. Her 
youngest child was 9 years of age. The patient was taken 
with a sudden sharp pain in the left side while stooping to 
adjust a shoe lace. She gave a history of flatulence, but no 
other signs of bowel distress. Only one bowel movement 
was effected by an enema. Signs of peritonitis developed 
and the patient died 3 days after the onset of the pain. 

At autopsy the lower part of the ileum was a deep crim- 
son hue and some of its convolutions were chocolate colored 
and adherent to one another. The uterus was attached to 
the inflamed bowel by its broad ligament, and was also 
drawn up to the right side by previous pregnancy or in- 
flammation of the broad ligament. The bowel was con- 
stricted at two places on the right side of the pelvis, at one 
by old adhesions between the broad ligament and the 
mesentery, and at the other by an aperture in the right 
broad ligament. Forty inches of ileum had slipped through 
the latter opening, while 10 inches were incarcerated in the 
opening caused by the old adhesions. 

FaGcr’s CasE 1. While straining at stool, the patient, 
aged 61 years, v-para, was seized suddenly with abdominal 
pain referred to the left iliac region. She vomited several 
times. Tenderness low in the left iliac region was the only 
abdominal finding. No exact diagnosis was attempted. 
Under anesthesia, a vaginal examination detected a full- 
ness of the left fornix, and rectal examination confirmed the 
presence of a mass in the pouch of Douglas. Abdominal in- 
cision exposed a purplish distended coil of ileum in the lower 
right portion of the abdomen, firmly fixed in the pelvis, 
which was traced to a small hole in the broad ligament on 
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Fig. 1. Case 1. 
adnexa, showing fenestra. 


Photograph of gross specimen of left 


the left side. The margin of this hole was divided by the 
scissors and showed to inches of viable gut strangulated 
through it. The opening, just medial to, and below, the 
ovarian ligament, was closed with continuous catgut suture. 
Three months later, severe abdominal pain necessitated a 
second laparotomy, at which time extensive adhesions be- 
tween the scar and lower ileum were freed. The opening in 
the left broad ligament, however, had remained closed. 

FAGGE’S CASE 2. The patient, aged 49 years, was seized 
quite suddenly with abdominal pain and vomited at inter- 
vals. On the following day she did not seem acutely ill, but 
vomited occasionally. On the fourth day vomiting con- 
tinued, accompanied by severe pain in the middle of the 
abdomen. There was, at this time, slight rigidity and 
tenderness over the right rectus, medial to McBurney’s 
point. The pre-operative diagnosis was appendicitis. At 
operation a coil of lower ileum was fixed to the back of the 
right broad ligament. The upper border of the hernial sac 
was cut with scissors and 2 inches of ileum were released. 
The pouch was converted into a shallow fossa and closure by 
suture was not thought to be necessary. Recovery was 
uneventful. 

Bar’s Case. The patient, aged 44 years, gravida xi, 
vii-para; menopause before present illness, was seized sud- 
denly with a severe pain in the epigastrium. This was more 
severe to the left of the midline, and radiated down to the 
left pelvis. The pain was constant, with frequent accentua- 
tions. Nausea and vomiting were prominent symptoms. 
She was seen on the third day and found to be in ex- 
cruciating pain, with the greatest tenderness in the left 
lower quadrant. There was excessive and_ persistent 
nausea; also vomiting with the taking of food or fluid. 
Moderate abdominal rigidity was present. The patient had 
had no bowel movements during the past 48 hours. Digital 
examination was negative. Operation revealed that about 
12 inches of small intestine had passed through an opening 
in the left broad ligament, with tight constriction at the 
orifice. Traction failed to dislodge the imprisoned bowel. 
The aperture was enlarged by tearing with the finger, re- 
leasing the gut. The patient made an excellent recovery. 










Vesicouterine p 
expose hernia 


toneum retracted to 
n and loop of colon 


th of broad ligament 








Fig. 2. Case 2. Drawing showing defect and hernia of 
bowel after the vesico-uterine peritoneum was incised; also 
posterior view of defect following extraction of the bowel. 


RICHARDSON’S Case. The patient, aged 42years, had had 
a Baldy-Webster operation 2 years before present illness, 
which began with acute abdominal pain accompanied by 
nausea and vomiting. She had had no bowel movements 
for 2 days. On examination the abdomen was found to be 
distended and the outline of some intestine was visible. 
Vaginal examination was negative. 

At laparotomy three or four inches of small intestine 
were found strangulated through a perforation in the right 
broad ligament. The left broad ligament appeared normal. 
The bowel was freed and the right tube and ovary were re- 
moved. Recovery was uneventful. 

Pippock’s Case. The patient, aged 34 years, v-para, 
had been delivered without complications 14 days prior to 
admission, following a normal pregnancy. On the morning 
of admission, she was seized suddenly with severe pain in 
the region of the navel, while bathing her child. The pain 
was continuous and very acute. After 2 hours, vomiting 
began and recurred at intervals all afternoon, but was 
never fecal. There were no bowel movements or passage 
of flatus after the onset of the symptoms. Six hours later, 
examination showed the patient to be acutely ill and in 
collapse, complaining constantly of agonizing abdominal 
pain. The abdomen was lax and no distention or peristalsis 
was noted. On palpation slight tenderness and rigidity 
were discovered in the lower part of the left iliac fossa, but 
no masses were felt. On rectal examination the involuting 
uterus was felt, but nothing abnormal could be detected. 
A diagnosis of acute intestinal obstruction was made. After 
restorative treatment had revived the patient somewhat, 
the operation was started. A reddish-black mass was 
visible underneath the peritoneum. A small band on the 
left side of the uterus, which seemed to cause the strangu- 
lation, was clamped and cut. Further investigation showed 
it to be the round ligament. The gut at the site appeared 
to be almost gangrenous, so it was resected, and a lateral 
anastomosis with the cecum was done. There was no 
evidence of previous pelvic infection or adhesions. Eight 
feet of gut were excised. 
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Fig. 3. Case 2. Semidiagrammatic illustration of tw 
stages in the repair of the defect in the posterior sheath « 
the broad ligament. 


Convalescence was satisfactory until the sixteenth day 
when the temperature rose to 105 degrees F. and vomiting 
set in. Enemas were ineffective. The abdomen was agai 
opened and an abscess in the upper left pelvis was drained 
No obvious leakage from the anastomosis was found 
Fourteen days following the second operation, a large right 
perinephritic abscess had to be evacuated, and from this 
time on recovery was uneventful. 

Dunn’s Case. The patient was 44 years old, v-para. In 
1904, she fell from a chair, which apparently caused a mis 
carriage 3 days later. For over a year thereafter, she had 
severe lower abdominal pain when lifting or holding her 
child in her lap. The pain persisted for 15 years, when lying 
on her side, except when she was pregnant. Reaching up 
ward caused an intense pain, followed by a sense of weak 
ness, which might last for some time. Intercourse had been 
uncomfortable during the last 4 years. The patient had had 
four labors and two miscarriages since the time of thi 
accident. When the abdomen was opened, a mass of sma!! 
intestine was found fixed in the left pelvis. Exposure dis 
closed 15 inches of small intestine projecting through a ho! 
in the mesosalpinx. This opening was of sufficient siz 
to permit readily the withdrawal of the intestine. Th: 
aperture was closed with chromic catgut. Further e 
amination of the pelvis located a similar opening of t] 
same size in the right broad ligament. This aperture la.’ 
between the tube and the utero-ovarian ligament. No ii 
testine occupied this opening, but the appendix lay parall | 
with it, and was attached to its lower margin. It was r 
moved and the opening in the mesosalpinx was obliterate: , 
as on the left side. A survey was made of the left pelvis ar | 
since it was found that the left tube had become cyanot ¢ 
from impairment of its blood supply, it was removed. 

Convalescence was uneventful, the patient returni: 3 
home at the end of 2 weeks. However, on the way hor 
from the hospital she developed an intense pain in the rig t 
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iliac region. A colpotomy was necessitated a week later at 
the point of tenderness and induration, with the release of a 
considerable quantity of serous exudate, but no pus. The 
patient made a rapid recovery and has been well since. 

DorMAN’s CAsE. The patient was a multiparous woman 
who had been operated upon g years before the present ill- 
ness for a strangulated femoral hernia. Her present attack 
was characterized by acute abdominal pain, distention, 
absolute constipation, and fecal vomiting for 4 days. At 
operation some small bowel was found strangulated in a 
peritoneal invagination in the posterior aspect of the left 
broad ligament. The neck of the sac was excised, the bowel 
withdrawn, the sac closed by suture. Recovery uneventful. 

Janes’ CasE 1. The patient, aged 58 years, a parous wo- 
man, had suffered repeated attacks of abdominal pain 
for the past ro months. When Janes saw her during this 
attack, she had been suffering from acute abdominal pain 
for 24 hours, and had vomited repeatedly. On pelvic ex- 
amination a moderately tender cystic mass was discovered 
posterior to the uterus. At operation about 15 inches of 
ileum were found ees through a small opening in the 
left broad ligament. The opening was enlarged, the gut lib- 
erated, and the orifice sutured. Recovery was uneventful. 

Janes’ CASE 2. Three days before operation the patient, 
aged 36 years, vii-para, had severe cramp-like abdominal 
pain, with an apparent obstruction developing. Tenderness 
was elicited in the left lateral fornix. In spite of an auricular 
fibrillation and a pulse of 140, it was decided to open the 
abdomen. The condition of the patient permitted no 
further exploration than to free a loop of bowel which was 
constricted near the uterus on the left side. Death occurred 
from cardiac failure 17 hours later. At autopsy an opening 
of 1.5 centimeters in diameter was found in the left broad 
ligament. : 

CopLan’s Case. The patient, aged 56 years, had had 
recurrent attacks of vomiting for 10 days, followed by an 
acute attack of abdominal pain after absolute constipation 
for 2 days. The right side of the abdomen was rigid and 
tender. At operation 6 inches of gut were strangulated in 
an opening in the right broad ligament. The opening was 
abolished by sewing the tube and broad ligament superior 
to the opening. Recovery was uneventful. The author had 
an opportunity to see the pelvic viscera at a laparotomy 3 
years previously and stated that the broad ligament was 
then normal. 

Cooper’s Case. The patient was aged 70 years, the 
mother of grown-up children. Three days after the onset 
of the abdominal pain the symptoms and findings were 
suggestive of intestinal obstruction. Abdominal tenderness 
and rigidity were present, most marked in the right iliac 
fossa. Rectal and vaginal examinations showed tenderness 
in the right fornix, with apparent thickening. An imme- 
diate laparotomy was done, disclosing an obstruction, the 
site of which was found to be in the right pelvic cavity 
where a coil of terminal ileum was found to be strangulated 
through a hole in the broad ligament. 

Stimson’s Case. The patient, aged 30 years, a nullipara, 
was admitted to the hospital in an almost moribund condi- 
tion. It was learned that she had been ill for 4 days with 
pain and tenderness of sudden onset, in the lower abdomen. 
She had vomited only once. An enema had been ineffectual. 
There was generalized abdominal tenderness, more marked, 
however, above Poupart’s ligament on the right side. Vag- 
inal examination was essentially negative. At operation 
considerable brown, foul fluid escaped and coils of gangre- 
nous intestine presented themselves. At this time the pa- 
tient died. After the incision was enlarged the greater 
portion of the small intestine and its mesentery were 
found strangulated through an opening in the right broad 
ligament. 
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PEMBERTON’S AND SAGER’S CASE 1. Ten days after a 
Baldy-Webster operation the patient, aged 39 years, ex- 
perienced severe colicky-like pains in the lower abdomen, 
followed by vomiting.. Pelvic examination revealed a 
sausage-shaped mass on the left side. A diagnosis of incar- 
cerated intra-abdominal hernia was made and at laparot- 
omy from 20 to 30 centimeters of small bowel were found 
to be caught in the hole made for the round ligament on the 
left side of the uterus in the broad ligament. After the 
bowel was withdrawn, the left tube and ovary were removed 
and the left broad ligament incised. An anastomosis was 
required, but the patient made a nice recovery. 

PEMBERTON’S AND SAGER’S CASE 2. At a myomectomy 
operation on this patient, aged 36 years, who had had a 
Baldy-Webster operation 12 years previously, the authors 
found bilateral openings in the broad ligament at the points 
where the round ligaments had been previously led through 
for the suspension. 

HERMANN’S CASE. During the course of an oophorectomy 
for a pelvic tumor, in an 18 year old nullipara, there was 
found accidentally a recess on each side of the uterus in the 
para-uterine fossa. On the posterior leaf of the left broad 
ligament there was an oval foramen which allowed the 
passage of the finger for a depth of 5 centimeters in the 
anterior cul-de-sac. In a similar position on the right there 
was a smaller opening with a blind ending, which could be 
probed with a No. 7 Hegar dilator. The anterior surface 
of the broad ligament showed no change. The author con- 
cluded that probably the defects were congenital in origin. 
There was no evidence of an old healed general or pelvic 
peritonitis. 

University of Chicago Clinics’ CAsE 1. The patient was 
60 years old, gravida v, iii-para; menopause at age of 45 
years. On admission (July 19, 1931), the patient presented 
the following complaints: (1) gradual, steadily increasing 
distention of the abdomen; (2) definite gain in weight for 
the past 6 months; (3) feeling of fullness after meals; and 
(4) constipation. The entire past history revealed no note- 
worthy facts, save that one sister died from cancer of the 
uterus. On physical examination the only important find- 
ings were abdominal. There was a large round mass 
occupying almost the entire abdomen and bulging in the 
flanks. A definite fluid wave was present. There was also 
some tympanites in the flanks, but the remainder of the 
abdomen was dull to percussion. There was no tenderness. 
The veins in the abdominal wall were slightly enlarged. 
On pelvic examination the cervix was found to lie in the 
midline and pointed back toward the sacrum. The uterus 
was found to be small and atrophic, anterior, and freely 
movable. A soft, fluctuant bulging in the uterovesical 
pouch was noted. Tapping the abdominal mass gave a 
fluid impulse to this bulging. There were no unusual find- 
ings concerning the adnexa. The laboratory findings were 
negative, except for a slight secondary anemia. A pre- 
operative diagnosis of ovarian cyst was made. 

A laparotomy was performed on July 19, which revealed 
a large non-adherent right ovarian cyst, filling the entire 
abdomen. There was a small hole in the right mesosalpinx. 
The right ovary was small and sclerotic. On further in- 
spection of the pelvis an aperture in the right broad liga- 
ment without hernia of the bowel, superior and lateral to 
the utero-ovarian ligament near the ovary, i.e., in the 
mesosalpinx, was noted. The right adnexa were removed 
in toto and the raw surfaces peritonealized. Aside from a 
low-grade fever, reaching a peak at 100 degrees F. on the 
third day, the convalescence was entirely uneventful. The 
patient was discharged on August 1. 

Pathologic report. The specimen (Fig. 1) consisted of 
ovary, with its tube and mesosalpinx attached. The 
ovarian ligament could be seen at the lower border of the 
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mesosalpinx, coursing upward and laterally toward the 
ovary. An aperture was found in the central portion of the 
mesosalpinx, measuring 3.5 by 3.5 centimeters. The 
edges of this opening were thin and smooth, with no evi- 
dence of recent trauma. 

University of Chicago Clinics’ CasE 2. The patient, aged 
Lying-in Hospital on November 13, 1932, at term, with the 
following history. She had had two previous cesarean 
sections at this hospital for dystocia—November 1, 1928, 
and April 18, 1931, respectively. She had a justominor 
pelvis with a conjugate diameter of 1034 centimeters. On 
the first admission the low cervical cesarean section followed 
a 14 hour test of labor, during the greater part of which a 
midwife had been in attendance. In neither operation did 
the intestines receive any manipulation. On both occasions 
mild infections had occurred superficially in the lower 
angle of the wound. There was no history of bowel distress 
of any nature. 

On March 15, 1932, an elective, low cervical cesarean 
section, with sterilization, was done. During the course of 
the operation, after the closure of the uterine wound, the 
following hernia was discovered in the left broad ligament: 
“ A considerable portion of large bowel and a small portion 
of omentum were noted in the anterior portion of the left 
pelvis. This area was investigated and it was found that 
the bowel had herniated through a pouch in the posterior 
sheath of the left broad ligament, which was located inferior 
to the tube, round ligament, and ligamentum proprium 
ovarii. The anterior wall of this pouch was composed of the 
peritoneum of the anterior left broad ligament and bladder 
- peritoneum. The incision through the bladder peritoneum 
had exposed this herniated bowel. The opening of the pouch 
on the posterior surface of the broad ligament was about 4 
by 5 centimeters, elliptical in shape and near the uterus. 
Gentle traction easily released the bowel, which showed no 
sign of constriction or adhesions.” Dr. M. Edward Davis 
employed a unique method of closure of. the defect, as 
shown in the accompanying illustrations (Figs. 2 and 3). 
After the pouch in the posterior sheath of the broad liga- 
ment was closed by interrupted sutures, the round ligament 
was plicated by similar sutures to the edge of the uterus, 
supporting the repaired defect. 

The convalescence was entirely normal, save for a mild 
wound infection similar to those of the two previous 
cesarean sections. At 6 weeks the patient had made an 
excellent recovery and was entirely free of complaints. 


SUMMARY 


1. This form of internal hernia is rare and 
probably is the least common of the intra-abdom- 
inal strangulated hernias. Only 13 authentic cases 
of strangulation through defects of the broad 
ligament were found in the literature, and only 2 
cases were noted in which such defects were pres- 
ent but unassociated with strangulation. 

2. This condition, however, probably is more 
common than the reported cases would indicate. 

3. Incases in which pouches were the offending 
defects, congenital anomalies may be strongly 
suspected. Distention and distortion of the broad 
ligament from pregnancy or pelvic tumors seem 
the most likely factors in the production of 
fenestre in that structure. Older multipare are 
almost exclusively affected, although nulliparous 
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women are not immune. The Baldy-Webster 
operation may be looked upon as an etiological 
factor. 

4. The anomalies occur without strangulation. 
Two such cases are reported. 

5. Although the condition has never been 
diagnosed before operation, it might conceivably 
be done. 

6. The treatment is comparatively simple. The 
defect should be enlarged or incised to liberate the 
bowel, and then carefully closed by sutures. Re 
moval of the adnexa may be preferable if the 
patient is an elderly woman or if the circulation 
is seriously impaired. The round ligament may 
be utilized to give a firmer repair of an aperture. 

7. The prognosis as to life seems good, if early 
diagnosis of the obstruction is made and inter- 
vention takes place. The morbidity, however, in 
this series was high. 

Since this report was completed, J. C. Masson 
and Walter Atkinson have reported a case o/ 
hernia of the ovary into a defect in the broad 
ligament. This is unique, as it is the only record 
of any other viscus than the bowel to become thus 
strangulated. 

Since this time there also has come to our at- 
tention in the University Clinics, another very 
interesting case. This patient had had a Baldy- 
Webster operation on June 24, 1933, and returned 
on July 24, 1933, with a complete obstruction of 4 
days’ duration. There were two loops of small 
intestine held by adhesions to the site of the 
plication of the round ligaments on the posterior 
wall of the uterus. There was, however, no defect 
in the broad ligament into which the bowel might 
have been incarcerated. 


I wish to express my thanks to Dr. Fred L. Adair for the 
privilege of reporting the first case and for other courtesies 
he has obligingly extended in the preparation of this report. 
Iam also indebted to Dr. J. B. DeLee for his kind assistance 
and permission to report the second case. 
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“\IMMONS has previously reported reviews 
S of the cases of cancer of the buccal mucosa 
observed at the Massachusetts General 
Hospital and the Collis P. Huntington Memorial 
Hospital for the two 3 year periods 1918-1920 


and 1921-1924. Recently Lund? has made a 
careful end-result study of the cases observed at 
the Collis P. Huntington Memorial Hospital for 
the 9 year period 1918-26. 

The present communication is a study of the 
cases observed at the Massachusetts General 
Hospital during the 3 year period 1924-1926. 
Many of these cases were also seen at the Collis 
P. Huntington Memorial Hospital and were 
therefore included in Lund’s study. 

The material comprises all cases of cancer of 
the buccal mucosa, including tongue, floor of 
mouth, cheek, palate, jaws, and tonsils, which 
were admitted to the Massachusetts General 
Hospital or to the Phillips House during the 3 
year period. 


TABLE I.—-CASES AVAILABLE FOR 
END-RESULT STUDY 





NN nc caves a wAsah eda ebben ses si eaeeias bess 109 
Cases included in previous series...................se000- 2 
Untraced Massachusetts General Hospital................. 3 
NS os oc uincbs.ue 50a sss eksnnenvsee 13 
Died without recurrence in less than 5 years............... 5 
Living less than 5 years since last treatment............... 2 
PT MMO BENE, scenes canis scsesseviccecesswes I 
Cua vubcsccwnsks biG¥eeseeekscbsas cane 26 
Available for end-result study... . : pexsnees 83 


Of these 83 cases, 74 were primary cases and 
9 were recurrent cases. The regional distribution 
of the cases is shown in Table II. 


TABLE II.—REGIONAL DISTRIBUTION 





Primary Recurrent Total 

Tongue...... = eabeasx 29 2 31 
CC aes seeane 12 I 13 
Floor.... BO I RE 6 I 7 
Palate SbkSaEN SSK oes wevbeseseen ews 9 3 12 
Lower jaw...... (ankind Geek 12 I 13 
Upper jaw....... wee eke ; 3 ° 3 
. Re Sea area 3 I 4 

Total ae cian . 74 9 83 


1Simmons, C. C. Cancer of the mouth. Surg., Gynec. & Obst., 1926, 
xlili, 377-382. Cancer of the buccal mucosa. Ann. Surg., 1930, xcii, 
681-693. The treatment of oral cancer. Am. J. Roentgenol., 1931, xxvi, 
5-11. 

3 Lund, C. C., and Holton, H. M. Carcinoma of the buccal mucosa- 
New England J. Med., 1933, ccviii, 775-781. 
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Multiple tumors were present in 2 cases in this 
series at the time of operation. Reoccurences 
were observed in 3 cases, 2 of whom died within 
the 5 year follow-up period without evidence of 
recurrence of the original lesion and the remain- 
ing patient is living 7 years after his original 
operation and 18 months after operation for the 
reoccurrence. 

Etiology. Eight of the 83 cases occurred in 
females. Syphilis was present by clinical or sero- 
logical evidence in 12 cases of 60 in which data 
are available. The carcinoma involved the 
tongue in 9 of these cases. Three patients were 
recorded as non-users of tobacco out of 63 in 
which data are available. Twenty of these 63 
patients chewed tobacco, and 4 of these pre- 
sented carcinoma of the inside of the cheek. Leu- 
coplakia was present in 22 cases. The teeth were 
described as good in 2 cases, there was no record 
of the teeth in 20 cases, and the remainder pre- 
sented extensive caries or were edentulous. 
Trauma from carious teeth or ill fitting dentures 
seemed to be directly antecedent to the develop- 
ment of cancer in 21 cases, including 5 of the 
women in the series. 

Duration of disease. Definite data in regard to 
the lapse of time between the onset of the disease 
and the first consultation are available in 78 
cases. These figures are not strictly comparable 
to Simmons’s series because his tables include 
also cases treated exclusively at the Huntington 
Memorial Hospital, where the clinical material 
includes a greater proportion of late and inoper- 
able cases. 


TABLE III.—DELAY FIRST SYMPTOM TO 
FIRST CONSULTATION 


(Simmons) (Simmons) 


1924-1926 1921-1924 1918-1920 
Per cent Per cent Per cent 
eee them © mpeth.. . 4c. 5. ois ccee 41 64 4 
eS arr ee 28 11.5 
ST cs od nctncwasanawer 31 24.5 


The distribution coincides strikingly with Sim- 
mons’s earlier series, but unfortunately fails to 
confirm the improvement that he noted in his 
later series. 

The pre-operative duration of the cases in 
which cure was effected averaged 5 months, as 
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compared with 6 months in Simmons’s series. 
The average pre-operative duration of the cases 
with metastatic lymph node involvement when 
first examined was 4.5 months. These figures 
emphasize the fact that cures are effected mainly 
in slowly growing cancers, and that cervical node 
metastases are established at an early date in 
tumors having a tendency to metastasize. 

Definition of terms employed. Cure. The term 
“cure” is used to designate a patient. living with- 
out evidence of local or metastatic recurrent dis- 
ease 5 or more years after the last treatment; no 
case has been included without a positive micro- 
scopic diagnosis of cancer. 

Radical operation is here used to designate any 
operation which in addition to removal of the 
local process involved removal of cervical lymph 
nodes as well. Ideally the radical neck dissection 
should remove all the lymph node bearing tissue 
from the clavicle to the mastoid process, and from 
the anterior border of the trapezius to the mid- 
line. This operation involves removal of the ster- 
nomastoid muscle and the internal jugular vein 
as well. It should probably also include some 
attack on the lymph node areas of the opposite 
side of the neck, since many of these growths 
metastasize freely to both sides of the neck. 
However, in this series many of the neck dissec- 
tions were very much less radical than this ideal 
operation, often involving removal of the con- 
tents of the submaxillary area alone. 

Local operation is here used to designate any 
operative procedure involving removal of the 
local growth without any attack on the cervical 
lymph nodes. 

Results of operative treatment. Of 83 cases in 
this series, 66 were treated by operation, of whom 
21, or 32 per cent, were living and apparently 
free from disease 5 or more years after their last 


TABLE IV.—RESULTS OF OPERATIVE 


















































TREATMENT 
Local Radical ~All ae 
opera- | Cures} opera- | Cures] opera- | Cures 
tion tion tions cent 
Tongue 9 2 13 ee 22 8 36 
Cheek 8 4 5 ° 13 4 31 
Floor 2 I 4 2 6 3 50 
Palate 5 I 4 2 9 3 , 33 
Lower jaw 5 I 7 2 12 3 } 25 si 
Upper jaw 2 ° ° ° 2 o } © 
Tonsil I ° I to 2 °o | o 
Total 32 ° 34 12 66 = — 
(28%) (35%) (32%) 
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treatment. Four of the recurrent cases were 
treated by radical operation and they are in- 
cluded here. 

In 19 cases evidence of lymph node metastasis 
was shown on pathological examination. Four of 
these (21 per cent) are included as cures in Table 
IV. Clinical estimate of lymph node involvement 
was extremely inaccurate. Thus positive patho- 
logical nodes were found in 5 of 20 cases in which 
the patients’ lymph nodes were not demonstrable 
clinically. On the other hand, clinically enlarged 
nodes were found in 24 cases; but they proved to 
be involved in cancer in only 14 cases by micro- 
scopic examination. It is noteworthy that in only 
1 of the 4 cured cases with positive pathological 
metastasis was clinical evidence of metastasis 
demonstrated. This fallibility of clinical estimate 
is in large part responsible for the rather low per- 
centage of cures following local operations. In 
many instances the general condition of the pa- 
tient does not warrant radical neck dissection. 
However, Table V demonstrates the desirability 
of neck dissection whenever it is possible. 


TABLE V.—NECK DISSECTION 


Number Cures Percent 
Local operations........... rer , 32 9 28 
Radical operations (nodes not involved) 15 8 53 
Radical operations (nodes involved). . 19 4 2I 
Radical operations—total......... 34 12 35 


Operative fatalities accounted for the death of 
5 patients in this operative series. These*deaths 
followed the local intra-oral operations and in no 
case followed neck dissection. 


TABLE VI.—CAUSES OF DEATH IN FIVE 
FATALITIES 


Location of Disease Operation Cause of death 

TORGURs v.0c500 Excision Pneumonia—streptococcus 
septicemia 

CO iso's dccnis . Excision Embolus is 

PN iva vancicics Excision Lung abscess—purulent 
pericarditis 

Lower jaw.......... Resection Erysipelas streptococcus 
septicemia 

MR sia saccsas Excision Pneumonia 


Radiation treatment. About half of the patients 
in the operative series received some radiation 
therapy, usually in the form of postoperative 
prophylactic X-ray therapy. This consisted as a 
rule in two or three treatments given a few days 
after operation, over the neck area. Ten of the 
patients who had some form of radiation in addi- 
tion to operation are still living. Careful analysis 
of the treatment they received makes it appear 
doubtful whether the radiation influenced the 
outcome in any way. In many of the inoperable 
cases and most of the recurrent cases the patients 
were treated with radiation, in the form of radon 
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seed implants to the local process and X-ray 
therapy to the neck. None of the cases treated 
exclusively with radiation is alive. It is undoubt- 
edly true that radiation was a desirable palliative 
in the series, and that lives were prolonged by its 
use; but it seems equally true that there were no 
cures due to radiation as employed in this group. 

Pathological index of malignancy. Pathological 
specimens were graded according to the degree 
of malignancy in 51 instances. Two patients pre- 
sented multiple lesions of different grades of 
malignancy. There appears to be a very close 
correlation between the grade of malignancy and 
the prognosis. 


TABLE VII.—INDEX OF MALIGNANCY 
Cases Cures Per cent 
Grade I 14 9 64 
Grade II. . 22 8 30 
Grade III...... swe vr : 13 ° ° 
If the cases with proved cervical metastases 
are analyzed as to the degree of malignancy it is 


found that 3 cases were Grade I and 4 were 
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Grade II. Two cases in each group were cured 
by operation. Thus a low grade of malignancy of 
the primary growth does not carry any exemp- 
tion from cervical node metastasis. The curability 
of cases with low grades of malignancy should en- 
courage more frequent .neck dissection in this 
group. On the other hand, if the grade of malig- 
nancy of the primary growth is high, it is doubt/{ul 
if neck dissection is worth while. 


SUMMARY 


There were 109 cases of cancer of the buccal 
mucosa admitted to the}Massachusetts General 
Hospital in the years 1924-1926. End-results are 
known in 83 patients of whom 66 were operable. 
Five year cures were obtained in 21 cases (32 per 
cent). It is unlikely that radiation contributed 
to the cures in this series. Radiation seems of 
definite benefit as a palliative in recurrent and 
inoperable cases. There seems to be definite cor- 
relation between the grade of malignancy and the 
prognosis. 
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THE STATUS OF “BILLROTH NO. 1” 
IN THE SURGERY OF 
STOMACH AND DUODENUM 


HE restoration of gastro-intestinal con- 
tinuity following gastric resection al- 
ways is a problem to the surgeon. 
Whatever the method used, there are certain 
general objectives which must be attained to 
as great an extent as possible; the most im- 
portant of these are safety of operation, good 
function, and protection against recurrence of 
the disease for which the operation was done. 
The Billroth II principle has deservedly 
won wide popularity and in the present state 
of knowledge probably will be the usual 
method of choice for restoring continuity after 
resection. In the development of the various 
modifications of the Billroth II procedure, 
however, the fact has been somewhat over- 
looked, in this country at least, that the Bill- 
roth I procedure, by which gastro-intestinal 
continuity is re-established by uniting the 
stomach to the duodenum by end-to-end anas- 
tomosis, has become an operation which, be- 
cause of greater skill both in technique and 
selection of cases, under certain circumstances 
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is superior to those procedures by which the 
stomach is united to the jejunum. 

The assumption that physiological function 
more nearly approximates normal after the 
Billroth I procedure than following those 
operations which unite stomach to jejunum 
is correct at least in theory. Horsley and 
others have drawn attention to the advantage 
of the Billroth I method from this standpoint, 
and the suggestion of Horsley that continuity 
be re-established by approximation of the 
lesser curvature of the stomach to the superior 
border of the duodenum, rather than the 
greater curvature to the inferior border of the 
duodenum, is an example of the physiological 
approach to such an operation. In clinical 
experience, however, it has been shown that 
satisfactory function from every standpoint 
may be obtained by those operations which 
unite stomach and jejunum, and since a com- 
parative study of functional end-results shows 
no superiority in this respect of the Billroth I 
over the Billroth II operation, the chief reason 
for selecting the former method is the presence 
of certain conditions that apparently give rise 
to some objection to uniting stomach to jeju- 
num. 

Gastric resection has become an established 
procedure for both gastric and duodenal ulcer, 
but it is only when this operation is wisely 
applied that the best results are obtained, 
both in respect to cure of the disease and low 
mortality rate. In the surgical treatment of 
gastric ulcers, it has been conclusively shown, 
that the danger of jejunal ulceration, follow- 
ing anastomosis of the stomach to the jeju- 
num, whether or not gastric resection has 
been done, is so insignificant that any method 
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of restoring continuity in order to avoid the 
use of the jejunum has no particular purpose. 
Therefore, there is no advantage on this score 
of the Billroth I operation in cases of gastric 
ulcer, and since the functional results with 
the Billroth II procedure, or with one of its 
modifications, are so excellent, this latter type 
of operation should be looked on as the opera- 
tion of choice in these cases. 

For duodenal ulcer, gastric resection occa- 
sionally is clearly indicated although its place 
in this disease is not well defined as yet be- 
cause so many factors must be weighed be- 
fore an operation of such extent is warranted. 
There is one group of cases, however, in which 
partial duodenectomy and gastric resection is 
the operation of choice, namely, those in 
which serious and repeated hemorrhages have 
been the sole reason for carrying out surgical 
treatment. It is only in a certain percentage 
of this group, however, that resection is justi- 
fiable, because of the risk entailed in dissect- 
ing out and removing that portion of the 
duodenum in which the lesion, or lesions, have 
developed. It is exceedingly fortunate that 
inflammatory processes of the duodenum as 
a rule are confined to an accessible portion of 
the bowel, and increasing experience shows 
that even in apparently irremovable lesions, 
the segment often may be safely mobilized 
and removed. When the Billroth I operation 
can be done with safety, in so far as the 
mechanics of the procedure are concerned, 
restoration of the continuity of stomach and 
duodenum has definite superiority, for the 
reason that with gastrojejunostomy, there is 
the possibility, small though it is, of jejunal 
ulceration, whether or not resection has been 
done. Again, while the incidence of recur- 
rence of ulceration after the Billroth I opera- 
tion is low, as has been established by Euro- 
pean observers, there is the added advantage 
that if it does occur, further surgical treat- 
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ment is not so difficult as it becomes when the 
jejunum is the site of the recurrence. 

In gastric carcinoma, the Billroth I opera- 
tion has very definite disadvantages, in spite 
of the fact that the operation often can be 
performed more readily for this disease than 
for any other condition, since the duodenum 
usually is mobile, and is not involved in any 
inflammatory process. Experience has shown, 
however, that if recurrence of malignancy 
does take place, it may, either by directly 
involving the anastomosis or indirectly from 
extragastric extension, produce an obstruc- 
tion which in some instances has required 
secondary operation. On the other hani, 
when the Billroth II procedure is used for 
gastric carcinoma, should recurrence take 
place in the retroduodenal lymph nodes and 
tissues, there is very rarely any interference 
with gastric function and the patient is spared 
the distress of gastric obstruction. 

Probably the most important circumstances 
under which the Billroth I operation can be 
applied are represented by those cases in 
which recurrence of ulceration or mechanical 
difficulty has developed following gastroje- 
junostomy, either with or without resection. 
In the surgical care of jejunal ulceration, after 
disconnection of the gastrojejunal stoma, 
which must always be done, the advantages 
of re-establishment of gastroduodenal con- 
tinuity, rather than gastrojejunal continuity, 
are readily apparent. This advantage is se- 
cured when only gastro-enterostomy has becn 
previously done, for then the original lesion 
in the duodenum usually can be excised satis- 
factorily and the pyloric outlet reconstructed. 
If partial gastric and duodenal resection is 
indicated after disconnecting the gastro- 
enteric stoma, the remaining portion of the 
stomach can be re-united to the duodenum, 
if necessary to the second portion of the duo- 
denum, below the site of scarring of the pri- 

















ary lesion. The more serious and compli- 
ted the situation. such a situation as is scen 
r example in those cases in which, because 
repeated recurrence of ulceration, repeated 
sections have been done, with utilization in 
ch instance of the jejunum, the greater be- 
mes the advantage of re-uniting stomach 
» duodenum. The spectacular results which 
low such an operation under these circum- 
ances are a striking example of what mod- 


crn surgery may accomplish in the solution 
of dificult surgical problems. 

There occasionally also are encountered 
those cases in which, because of malfunction 
of a posterior gastro-enteric stoma, second 
posterior or anterior gastro-enterostomy has 
been done without much, if any, relief of 
stasis. In such cases, gastric dilatation and 
atony have been found so marked that the 
best procedure is disconnection of both gastro- 
enteric stomas, resection of the portion of the 
stomach on which they had been made, and 
anastomosis of the remainder of the stomach 
to the duodenum. 

Although the advantages of the Billroth I 
operation are clearly apparent under certain 
circumstances, and although it has been 
shown that when properly selected it is an 
operation that is as safe as any other method 
of resection, it should be emphasized that 
technically this procedure usually is more dif- 
ficult, or at least invites more risk, than the 
Billroth II procedure, or any of its modifica- 
tions. There are, however, many variations 
in the method of its accomplishment to avoid 
these difficulties and risks, the more important 
of which are closure of a portion of the end 
of the stomach before the anastomosis is made, 
puckering of the end of the stomach to de- 
crease its perimeter, splitting the anterior wall 
of the duodenum to increase its perimeter, 
and finally the very important method of 
utilizing the second portion of the duodenum 
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as described by Finney and von Haberer. 
The results of the Billroth I operation are 
so gratifying that in the solution of some 
especially complicated problems met in gastric 
surgery, the operation is worthy of more ex- 
tensive employment in America than is ac- 
corded it at present. Donatp C. Batrour. 


BEGIN AT HOME 


“\VERYONE who has made a study of 
the cancer problem appears to agree 
that cancer can be cured in a very 

high percentage of cases if diagnosed and 
treated in an early stage. Most cancers are 
not seen early. However, the histories of pa- 
tients with far advanced lesions indicate that 
in many instances the delay in diagnosis must 
be charged to the medical attendant who 
failed to make an adequate examination, or to 
appreciate the significance of suggestive symp- 
toms or lesions. Such observations should 
impress us with the importance of intensive 
education of the medical profession in our 
attack on the cancer problem; we must begin 
at home. 

Early cancer does not produce symptoms 
and early diagnosis is possible only through 
careful periodic medical examinations. While 
certain lesions deep within the body may not 
be found by any of our present methods until 
well advanced, there is little excuse for fail- 
ure of a physician to diagnose a lesion of the 
tongue, lip, breast, cervix, or skin during a 
carefully made physical examination. Most 
cancers on the accessible portions of the body 
can be cured if diagnosed early and then 
properly treated. Realization of this ideal de- 
pends on the development of careful periodic 
health examinations. 


Medical practice is gradually changing and 
it is now recognized that the physician of the 
future will devote much more of his efforts 
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toward keeping his clientele healthy. Thus 
far there is no standard to guide us, and 
everyone has a different idea regarding the 
minimum requirements which may make a 
periodic health examination worth while. Ob- 
viously, standards must be based on expe- 
rience. An adequate physical examination 
requires that clothing be removed. There 


should be no difference of opinion regarding 
the value of the common tests such as palpa- 


tion, auscultation, percussion, and inspection, 
including cervix uteri. Blood pressure, weight, 
and urinalysis are commonly accepted by in- 
surance companies as an important part of a 
medical examination, and these tests should 
become a part of every office record. Dif- 
ferent opinions will be found regarding the 
routine use of other laboratory tests, but it is 
believed that a complete blood count is de- 
sirable, and a determination of the basal 
metabolic rate is important for a considerable 
portion of the population. If used routinely, 
all of these tests could be furnished at a rela- 
tively low cost to each patient. When it comes 
to special examinations, which require con- 
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siderable time and expensive equipment, th¢ 
cost appears to be too great for consideratio1 
of routine use in a periodic medical examina 
tion, and for the present these should b: 
limited to the individuals who are found t: 
have symptoms or physical findings which in 
dicate the need for special tests. It is realize: 
that even with all of our present methods 
perfect diagnesis is not possible. 

“Begin at home”’ should be the slogan « 
the medical profession in a campaign to edu 
cate the laity to appreciate the value o 
periodic examinations. Begin at home b 
preparing ourselves to make a type of ex 
amination which will be of real value to th 
families who look to us for medical guidanc« 
Begin at home by having regular examination 
of ourselves and our immediate families. Hoy 
many of us have been doing this in the past 
Gradually we will be able to demonstrate th: 
value of the periodic medical examinations t: 
others and incidentally many of the profession 
will have a variety of conditions diagnosed 
before they become serious. Let us begin at 
home. Cart Henry Davis. 
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MASTER SURGEONS OF AMERICA 
PAUL YOER TUPPER 


Nancy (Boyce) Tupper, and of evident Scotch-Irish-English stock, Paul 


\° one of the youngest in the large family of the Rev. Henry Allen and 
Yoer Tupper was born in Washington, Georgia, on March 1, 1858. His 


father was a Baptist minister whose calling took him also to South Carolina and 
to Richmond, Virginia. In the latter city the adolescent young man attended 


Norwood High School and Richmond College. 
In 1878 he matriculated in Hospital Medical College at Louisville, Kentucky 
(later the Medical Department of the University of Louisville), from which school 


he graduated in 1880. Throughout the following year he functioned as interne 
in the Louisville City Hospital; then in the same capacity in the Forest Hill 


Lying-In Hospital. Resigning from the latter and also returning a commission 
in the Medical Corps of the United States Navy, he came to St. Louis in i881. 

Soon after finding a location for an office, he was honored by the late Dr. L. 
Ch. Boisliniere, who called to welcome a newcomer. Probably through the friend- 
ship of Dr. Boisliniere, he became assistant to Prof. Elisha H. Gregory, who was 
then at the height of his eminent career as a surgeon. As chief surgeon of 
St. Louis Mullanphy Hospital, Dr. Gregory had a vast amount of clinical ma- 
terial at his command, which gave the young Tupper exceptional opportunity 
for thorough training in clinical surgery. The association with the brilliant Dr. 
Norman Bruce Carson, also surgeon to Mullanphy Hospital, was a considerable 
additional advantage. During these years he divided his time between the 
services of his chief and a growing private practice; still, he took the advice of 
Dr. Gregory and spent much time in the dissecting room. In 1887 he was ap- 
pointed instructor in practical anatomy at the St. Louis Medical College, and 
was promoted to professor of descriptive anatomy in 1890. Nine years later the 
St. Louis Medical College united with the Missouri Medical College and became 
the Medical School of Washington University. Dr. Tupper held the chair of 
applied anatomy and operative surgery in this noted school until he voluntarily 
retired in 1923 as emeritus professor of surgery. 

During his more mature years he endeavored to confine his professional 
activity to patients at the Missouri Baptist Sanitarium and St. Luke’s Hospital. 
He was surgeon to both of these institutions, and honorary consulting surgeon 
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to the Jewish, Bethesda, and St. John’s Hospitals. He was the foremost and 
most dependable surgical consultant of the middle section of the Mississippi 
Valley, conservatively cautious or boldly radical according to conditions. His 
calm and clear judgment was a combination of accumulated scientific facts and 
that perfect behavior in the sick-room which is Sir William Osler’s ‘ A2quan- 
imitas.”’ The latter’s keen sense of humor also found almost an exact counterpart 
in the ever ready, kind pleasantry of Dr. Tupper. Patients and colleagues soon 
felt that he could descend or rise to the level of any honest and worthy member 
of the human race. Nevertheless, with all his graceful courtesy toward decency 
and uprightness, as becomes a gentleman of typical southern culture, he never 
tolerated rude discourtesy or even a semblance of dishonest dealings. Then, as 
a rule, perhaps following the wisdom and example of Socrates, his criticism or 
anger was expressed by sparing of speech or absolute silence. 

A decade or so before the turn of the century, it was customary for recognized 
surgeons in St. Louis to attend some patients rightly belonging to a general prac- 
titioner. Dr. Tupper was among the first to limit his practice to distinctly surgi- 
cal cases. He attracted promising young men who were encouraged and inspired 
by his outstanding surgical ability and his sympathetic cheerfulness toward all 
mankind. As such a man he was actually immune to malpractice suits. 

With him, a major operation was a sacred trust. He always considered the 
patient’s welfare and never spared himself. Each evening he would make the 
rounds of the hospitals. On February 1, 1928, shortly after returning from this 
regular trip and when preparing to retire for the night, he suddenly exchanged 
life for death, having been privileged to remain actively at work until the very 
end. A blessed reward for a true aristocrat! 

In 1890 he was married to Miss Marie Papin Moses. His widow and one son, 
Mr. Gregory Tupper, survived him. 

He wrote a moderate number of papers and other articles upon various ana- 
tomical and surgical subjects, but modestly withheld much of his valuable ex- 
perience from publishers and printers. While this might be deemed a fault, it 
was certainly counterbalanced by his many singularly noble attributes. How- 
ever well his wide scientific knowledge and operative skill were recognized by his 
pupils, associates, and patients, he failed to attain a well merited prominence, 
because he wrote little. This, however, was of his own choosing. He also had a 
peculiar knack of avoiding office in local and general medical and surgical organi- 
zations. Still when an appointment came to him, he did more than his duty. 

Unostentatious devotion to professional service, coupled with an extremely 
rational estimate of all newer developments upon a background of thoroughly 
established fundamental principles and studiously acquired ability, embodies the 
highest virtues within the domain of the healing art. Measured by this yard- 
stick, Dr. Paul Y. Tupper was an ideal surgeon. RosBert E. SCHLUETER. 

















EARLY AMERICAN HOSPITALS 


\ SHORT HISTORY OF THE MASSACHUSETTS GENERAL HOSPITAL 


JAMES C. WHITE, M.D., F.A.C.S., Boston 


From ihe Surgical Services of The Massachusetts General Hospital 


N 1810 Massachusetts possessed no hospital 
for the sick or asylum for the insane, although 
such institutions already existed in Phila- 

delphia and New York. It was the inhuman 
treatment of the insane, rather than the inade- 
quate care of the sick, which led the Rev. John 
Bartlett, at that time Chaplain to the Almshouse 
at Boston, to write “fifteen to twenty-five billets 
addressed to some of the wealthiest and most re- 
spectable gentlemen of Boston, requesting them 
to meet to take into consideration the importance 
of adopting some measures for the establishment 
of a Hospital for the Insane.”” Among these gentle- 
men were Drs. John C. Warren and James Jack- 
son, who in August, 1810, sent out a circular letter 
which has come to be regarded as the corner 
stone of this institution. The letter is too long to 
be reproduced in full, yet some of its phrases are 
too good not to quote: 
Boston, August 20, 1810. 

Sir.—It has appeared very desirable to a number of 
respectable gentlemen, that a hospital for the reception of 
lunatics! and other sick persons should be established in 
this town. It is unnecessary to urge the truth and impor- 
tance of these sentiments to those who are already in the 
habit of cherishing them,—to those who indulge in the true 
luxury of wealth, the pleasures of charity. : 

The relief to be afforded to the poor, in a country as rich 
as ours, should perhaps be measured only by their neces- 
sities; ... J \ man may have lodging, but it is deficient in 
all those advantages which are requisite to the sick... . 
Above all, he suffers from the want of that first requisite in 
sickness, a kind and skilful nurse. In a well regulated 
hospital, the sick would find a comfortable lodging in a 
duly attempered atmosphere; would receive the food best 
suited to their various situations; and would be attended 
by kind and discreet nurses, under the directions of a 
physician. 

In addition to what has already been stated, there are a 
number of collateral advantages that would attend the 
establishment of a hospital in this place. These are the 
facilities for acquiring knowledge, which it would give to 
the students of the medical school established in this town. 
\ hospital is an institution absolutely essential to a medical 
school, and one which would afford relief and comfort to 


' This half of the original plan was carried out by the erection of the 
McLean Asylum across the Charles River in Somerville. In 1895 the 
development of the railroads rendered this originally attractive site un- 
M5 “i and necessitated the building of the present institution in 
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thousands of the sick and miserable. On what other ob- 
jects can the superfluities of the rich be so well bestowed? 

Hospitals are found in all the Christian cities of the Old 
World; and our large cities of the Middle States have in- 
stitutions of this sort, which do great honor to the liber- 
ality and benevolence of their founders. We flatter our- 
selves that in this respect, as in all others, Boston may ere 
long assert her claim to equal praise. 

We are, sir, very respectfully yours, your obedient 
servants, James Jackson 

John C. Warren 


The spirit of this letter, emphasizing the need 
for a hospital, careful nursing of the sick, and the 
teaching value of such an institution shows the 
foresight of these two men who were to become 
its first physician and surgeon and who directed 
its growth for a period of 20 and 36 years, re- 
spectively. 

In the following February (1811) a charter was 
obtained from the State Legislature and also a 
grant of land valued at about forty thousand 
dollars, on the condition that one hundred 
thousand dollars more should be raised by indi- 
vidual subscription. This sum was not secured 
until 1817. In that same year a tract of land front- 
ing on the Charles River was purchased for 
twenty thousand dollars and Charles Bulfinch, the 
leading architect of the city, was emplayed to visit 
the hospitals of New York and Philadelphia. 
Bulfinch’s design for a building was accepted ‘by 
the trustees in the following year and the corner 
stone laid with oratory befitting the occasion on 
the fourth of July, 1818. The original building 
was made of granite cut by the convicts in the 
State Prison and its exterior was substantially the 
same as it appears today, except that the east 
and west wings were only half their present lengtn 
and the latter was flanked by the mud flats on the 
river’s edge. 

As originally designed the Bulfinch building 
was capable of accommodating 60 bed patients in 
four wards which were situated in the wings. The 
ground floor was taken up with an accident room, 
which served also as a dispensary for out-patients, 
the laundry, and a kitchen with great open fire- 
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Fig. 1. 


yard at the present day. The original Bulfinch building shows little change. All the recent additions to the hospital 
the background have been constructed on land which has been reclaimed from the Charles River. In the early pict 
the McLean!Hospital for the Insane is shown on the opposite side of the river. This site has now been abandon: 
due to the encroachment of the railroad yards and the growth of the city. 


places and brick ovens. The operating room was 
under the central dome and beneath it offices and 
a few private rooms. The stuffy attic sheltered 
the nurses. 

The doors of the hospital opened to its first 
patient on September 3, 1821—a man with ter- 
tiary syphilis, necrosis of the nasal bones, and 
suffering primarily from overdoses of mercury. 
After lingering on the wards for 8 months with 
continuous diarrhoa and stomatitis, he died of an 
ulcerated larynx. The first major surgical case 


required an operation for stone in the bladder. 


preparation for this operation the patient w.s 


given 120 minims of laudanum by rectum (equi 
lent to nearly 114 grains of morphine); his hat 
» 4 ’ 


and feet were then tied together, and two assi. | 


ants detailed to hold his shoulders. The calcu 


I 


was extracted through a perineal incision. It i 


recorded that although “‘the operation lasted o1 |v 
a few minutes, the patient expressed great pi | 


in every part.” No wonder that Mr. Pepys 
corded in his diary each anniversary of the oc 


The Massachusetts General Hospital viewed from the State House dome in 1850 and from a corner of thie 
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Fig. 2. Preparations for one of the earliest operations under ether anesthesia. 
W. T. G. Morton* 
G. Hayward S. Parkman 
S. D. Townsend John C. Warren 
J. Mason Warren 
* There is some question whether the individual at the head of the table is Dr. Morton or another 


individual impersonating him. 


sion on which he was cut for the stone, and that 
he celebrated it with wine and playing on the 
flageolet! 

The history of the hospital during its first 25 
years is one of slow but steady growth. After the 
initial grant of forty thousand dollars from the 
state, its financial support came entirely from 
private sources. Only a third of its patients were 
of the paying class and these contributed the 
modest sum of three dollars a week for board and 
nursing. No charge was made for medical care, 
a policy which has been adhered to ever since. 
Compared to present standards it is extraordi- 
nary to note the length of hospitalization of these 
early cases; an average period of 81 days. It is 
recorded that one girl remained in the wards for 
5 years and 9 months. Considering these facts, it 
is not surprising that the original capacity of 60 
beds soon became inadequate. This was in- 
creased to 150 beds in 1846 by doubling the length 
of the wings of the Bulfinch building. 

In this same year came the discovery of the 
inhalation of sulphuric ether for the prevention of 
pain—a lucky coincidence for the increasing num- 
ber of patients who were to be put to sleep on the 
operating table instead of being held there by 
stout leather straps and the arms of strong as- 
sistants. 


As far back as 1795, a Dr. Thornton in England 
had advised a patient to inhale ether vapor for a 
painful condition of the breast. “At this time 
and subsequently,” according to Beddoes, ‘Dr. 
Thornton was in the habit of administering the 
vapor of ether to his patients.’’ In Pereira’s 
Materia Medica, published in London in 1839, it 
was stated that “the vapor of ether is inhaled in 
spasmodic asthma, chronic catarrh, whooping 
cough, and to relieve the effects caused by the 
accidental inhalation of chlorine gas.’”’ These 
facts were well known to Dr. Charles T. Jackson, 
a Boston physician and chemist of great ability. 
He inhaled ether vapor on several occasions to 
obtain relief from the unpleasant effects of chlo- 
rine gas and once in 1841 inhaled a sufficient quan- 
tity to produce complete insensibility. He also 
entertained his classes in chemistry by its ad- 
ministration to students to the stage of mild in- 
toxication and applied the liquid directly to numb 
the nerve in an aching carious tooth. He had, 
however, discovered nothing really new about the 
drug and it would seem that he had not the re- 
motest conception of its universal importance, as 
in the course of the next 5 years he never made 


any further experiments or took a single step to 
have it tested in a surgical operation. It remained 
G. Morton, to 


for a dentist, Dr. William T. 
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Fig. 3. Hospital kitchen, 1846. 


utilize this previous knowledge and to develop a 
safe and practical method for prolonged complete 
etherization, thereby realizing a dream of sur- 
geons from the time of Hippocrates; but one which 
few had ever expected to see fulfilled. It is 


interesting to note that only 7 years previously 


the great French surgeon, Velpeau, had written, 
“To escape pain in surgical operations is a 
chimera which we are not permitted to look for in 
our day.” 

Dr. Morton had been a student of Jackson’s 
and formerly a partner of a Connecticut dentist 
whose name is famous for the early use of nitrous 
oxide—Dr. Horace Wells. In July, 1846, he 
practically gave up his dental practice and con- 
centrated all his energies on the problem of pro- 
ducing insensibility to pain. Dr. Jackson advised 
him to try “rectified sulphuric ether” rather than 
nitrous oxide, assured him of its safety, and told 
him where he could purchase a supply of the 
chemically pure product, but after this appears to 
have come to the conclusion that Morton was an 
unreliable character and refused to give him 
further assistance or backing. Morton tried his 
experiment first on a dog, next on himself, and 
finally, on September 30, extracted a tooth with- 
out pain. This led up to the successful demon- 
stration on October 16, 1846, in the old operating 
room under the dome of the Bulfinch Building. 
Morton administered the drug on a sea sponge 
in a glass inhaler to a patient with a tumor under 
the jaw. The surgeon who was ready to stake his 


“cc 


reputation in testing Morton’s “Letheon” was 
John Collins Warren At the end of the opera 
tion, he answered Morton’s critics with the words, 
“Gentlemen, this is no humbug!” The further 
trials, resection of a large tumor from the arm, ani 
a few days later an amputation of the thigh, 
were equally successful. Thus it was demonstra- 
ted that ether could be used with safety to produce 
insensibility during any type of major surgical 
procedure. Within the first year of this discovery, 
it was used in 132 operations in the hospital 
without a single accident. 

It is difficult for us today to understand how 
any controversy could have arisen over the dis- 
tribution of honors for this achievement, and yet 
so bitter a dispute arose between the friends of 
Jackson and the defenders of Morton that in 
1867, at the time of the erection of a monument 
to the discovery, neither man’s name was i 
scribed on the pedestal. Dr. Jackson, becau-e 
Morton had been a pupil of his and because | e 
had suggested to him that he try chemically pu'e 
ether instead of nitrous oxide in his experimen ;, 
felt that he should have the chief credit for t' e 
discovery and claimed that he had in fact made 
4 years previously. The merits of the case we « 
perhaps best summed up by Dr. Jacob Bigelo 
who was then the leading physician on the h: - 
pital staff and president of the American Acader y 
of Arts and Sciences: 


In the case of Dr. Jackson, if he did make the discov 
in 1842, as asserted, he stands accountable for the mas 
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human misery which he has permitted his fellow-creatures 
to undergo from. the time when he made his discovery to 
the time when Dr. Morton made his. In charity, we prefer 
to believe that, up to the latter period, he had no definite 
notion of the real power of ether in surgery, having seen 
no case of its application in that science. He first made 
partial experiments, and recommended, but did not make, 
decisive ones. The last took the risk and labor necessary 
to demonstrate or disprove its efficacy and, above all, the 
safety of the process, which until this time had been be- 
lieved to be dangerous to life. 

Eventually the report by the trustees of the 
hospital and a special committee of Congress 
awarded the major honor to Morton. Morton, 
however, through this controversy appears to 
have been actually impoverished and never to 
have received a just recompense for his great 
achievement in surgery. 

The first announcement of the discovery was 
published by Henry J. Bigelow in the Boston 
Medical and Surgical Journal of November 18, 
1846. The latter, although the youngest member 
of the surgical staff, became Morton’s principal 
defender and the leading writer on anesthesia. 
The coining of this word, ‘‘anesthesia,” for the 
early cumbersome phrase—“‘insensibility during 
surgical operations’—is attributed to Oliver 
Wendell Holmes, then occupying the chairs (“the 
settee,’ as he preferred to call it) of physiology, 
chemistry, and anatomy at the medical school. 

In a final review of the development of anzs- 
thesia from our present perspective, it is but be- 
lated justice to add the name of Dr. Crawford 
W. Long of Athens, Georgia. Antedating even 
Jackson’s claims to the discovery, Long had ob- 
served that during a series of hilarious “ether 
frolics” in his office, some of his friends became so 
intoxicated by the drug that their cuts and bruises 
were quite painless. Making the most out of this 
observation, he had fully etherized and operated 
upon at least 6 patients in his country practice 
prior to 1846. Only Long’s self-effacing character 
and his lack of a large hospital in which to demon- 
strate his method prevented him from becoming 
the undisputed discoverer. Unfortunately for 
him, his work remained unknown outside of 
Georgia until 1854; whereas in Morton’s case, 
through the enthusiastic backing of Dr. Warren 
and the other members of the surgical staff, the 
discovery was broadcast over the civilized world 
within a very few months. 

Henry J. Bigelow, who has just been men- 
tioned in connection with the ether discovery, 
became the guiding hand of the hospital during 
the next 4o years. The son of Jacob Bigelow, 
then head of the medical staff, he graduated from 
Harvard Medical School in 1841, and completed 
his medical studies abroad under such famous 
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masters as Pierre Louis and Sir James Paget. 
Eccentric, masterful, and of great personal charm, 
he excelled from the beginning in whatever field 
he developed. Outside of medicine these in- 
terests were diversified to the extent of driving a 
superb pair of horses, shooting, raising monkeys 
and fancy pigeons, playing on the drum and 
French horn, sleight of hand, and renovating old 
paintings. 

In his profession, Bigelow was a technician, 
pathologist, and teacher with few equals, driving 
home his surgical lectures with beautiful free hand 
drawings on the black-board and dissections on 
the cadaver. At a time when reduction of hip 
dislocations was attempted with the aid of block 
and tackle, he worked out the key to its solution 
by scientific manipulation through flexion of the 
powerful iliofemoral or “Y” ligament which now 
bears his name. Perhaps of even greater impor- 
tance was his perfection of a lithotrite which 
revolutionized the current methods of treating 
stones in the bladder. Previous attempts at 
litholapaxy by Civiale in France and by Clover 
and Thompson in England had been unsatisfac- 
tory because their instruments were too small to 
pulverize bladder calculi and evacuation of the 
remaining débris was far from complete. Sur- 


geons did not dare prolong these manipulations 
with the lithotrite for over two minutes and the 
angular fragments of stone left behind in the 


bladder were frequently the cause of fatal com- 
plications. It remained for Bigelow to show that 
the male urethra could admit a suitably shaped 
instrument as large as size 30 (French) and, with 
his unusual skill in designing instruments, to im- 
prove the crushing jaws and the evacuator so that 
all particles of the stone could be removed. Under 
these circumstances Bigelow was able to perform 
the entire operation under anesthesia at one 
sitting, sometimes taking as long as 2 hours to 
carry it out. Bigelow also invented the first re- 
volving nose-piece for microscopes and made 
minor improvements in almost every instrument 
in the surgical amphitheatre. 

Dr. Bigelow was one of the most picturesque 
characters who have been associated with the 
hospital and without question the most auto- 
cratic. While he became the leader in the intro- 
duction of ether anesthesia at a time when he was 
the junior member of the surgical staff, he was 
later frequently in opposition to innovations. 
Thus when Dr. James C. White, the writer’s 
grandfather, was founding one of the first skin 
clinics in the country and had been promised a 
number of hospital beds, Bigelow forced the 
trustees to reverse their decision. The same con- 
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servatism came into action against the proposal 
to found a hospital training school for nurses 
which was agitated in 1873. 

It will be remembered in connection with the 
training school that the original brochure of Drs. 
John C. Warren and James Jackson had stressed 
the importance of “kind, skilful, and discreet 
nurses.” The early nurses were untrained, under- 
paid, and overworked. In spite of these handicaps 
some developed a high degree of efficiency and 
sense of devotion, but others, needless to state, 
were neither skilful nor “discreet.” At the time of 
the Civil War there were 27 nurses who were 
paid seven dollars and fifty cents a month for 
working from five in the morning to nine-thirty 
at night. In 1873, a committee of Boston women 
led by Mrs. Parkman, wife of one of the visiting 
surgeons and a friend of Florence Nightingale, 
asked the Trustees if a training school for nurses 
might be founded at the hospital. There were 
many objections on the part of both Trustees and 
hospital staff—most of all from Dr. Henry Jacob 
Bigelow, who asked one of the trustees to state 
these objections, as politely as possible, to Mrs. 
Parkman. This lady, a very keen and witty 
woman, after listening patiently, answered with 
a gleam in her eye: “Verily, verily, this is the hand 
of Esau, but I think I hear the voice of Henry 
Jacob.” 

Thanks to the persistency and tact of Mrs. 
Parkman’s committee, a Training School for 
Nurses was organized in 1873 and permitted to 
staff some of the less desirable wards where the 
work was most difficult. Besides the actual nurs- 
ing of patients, the work included washing poul- 
tice cloths and bandages, as well as mending 
patients’ clothes, scrubbing floors, and cooking. 
During its first 2 years, the school got off to 
rather a poor start, due to the lack of a competent 
head and the absence of co-operation on the part 
of the staff. The latter refused to aid in instruct- 
ing the nurses and stated bluntly: “Put the school 
out; we do not want it; our former way was 
better.” Finally, with the appointment of Miss 
Linda Richards, the school began to show its 
capabilities, forcing the Trustees three years 
later to admit that “these women, with right 
notions of their duties, will eventually prove a 
blessing to the sick of all classes of the commun- 
ity.” In 1893 they referred to it as “that admi- 
rable and successful institution.” 

At the time that the hospital staff were begin- 
ning to realize the value of the trained nurse, 
Lister’s applications to surgery of Pasteur’s work 
were attracting attention in this country. But 
surgeons who were accustomed to operating in 
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the full regalia of stock, starched cuffs, and frock 
coat did not take kindly to operating gowns and 
a continuous saturation in a spray of carbolic 
acid. Bigelow records that he read Lister’s first 
article in 1865 and had his house surgeon, Dr. 
Beach, dress a couple of amputations by this new 
technique. “They did well. But other dressings 
did well also, so that the new method was aban- 
doned.”’ 

The complete adoption of the antiseptic, and 
a few years later, of the aseptic technique, was 
brought about by Dr. John Homans’ pioneer 
work in abdominal surgery. Ovariotomy had 
been attempted in the hospital six times between 
1830 and 1858 with a mortality of one hundred 
per cent. As a result the trustees had ruled that 
this operation should no longer be attempted in 
the hospital. Not deterred by this ruling, Dr. 
Homans took these cases outside and performed 
his first successful removal of an ovarian tumor in 
1877 under Lister’s carbolic acid spray. That he 
should have lost four previous cases from sepsis 
without the spray and then had five consecutive 
successes with its use, made a profound impres- 
sion. A story is still told of “Uncle John” start- 
ing his laparotomies with the words: “Now, gentle- 
men, let us s’pray.” Abdominal surgery, which 
had been regarded as a specialty and vigorously 
opposed by H. J. Bigelow and the older members 
of the surgical staff, became established under his 
influence and a new generation of surgeons de- 
veloped under his leadership. These included J. 
Collins Warren, Maurice H. Richardson, Samue! 
Mixter, and C. B. Porter, all of them men of unusu- 
ally striking personality. Thanks to their efforts 
the period of hospitalization of the average surgical 
admission was reduced from 81 to 20 days. 

The contemporary members of the medical 
staff were possessed of equally marked individual- 
ities. Of these, Reginald H. Fitz stands out be- 
cause of his original work on appendicitis (1880) 
and pancreatitis (1889); James J. Putnam, ap- 
pointed “Electrician” in 1872, because he built 
up one of the first neurological clinics in the 
country; and Frederick C. Shattuck for his intro- 
duction of the high caloric diet in typhoid fever 
and his charming sense of humor, which was so 
Rabelaisian in quality that nurses were required 
to remain at a respectful distance during his ward 
visits. The opening of a pathological laboratory 
under James H. Wright in 1806 led to his dis- 
covery of the blood stain which bears his name 
and to his description of the blood platelets from 
megacaryocytes in the bone marrow. The modern 
system of social service in hospitals originated 
here in 1905, inspired by Richard C. Cabot. 
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As one of the few large American hospitals to 
prepare for military action long before the United 
States declared war on Germany, the Massa- 
chusetts General Hospital Unit was ready to take 
the field in April, 1917. Under the command of 
Major F. A. Washburn, superintendent of the 
Hospital, Base Hospital No. 6 sailed in July and 
took over the French Military Hospital at 
Talence, outside of Bordeaux. This institution 
was enlarged to a capacity of 5000 beds and had 
cared for 24,122 sick and wounded by the time 
the Armistice was signed. 

The most recent original development consists 
in a new type of hospital service for people of 
moderate means. The new Baker Memorial 
Hospital is undertaking to furnish rooms and 
nursing care at cost to this group of patients. On 
its part, the hospital staff has agreed to accept 
one hundred and fifty dollars as a maximum fee. 
To compensate for this, all possible routine work 


is taken off the surgeons’ hands by a staff of 
house officers, anesthetists, and record clerks, 
and, last but not least, the bill is collected by the 
hospital. During 1931 the average patient’s 
bill amounted to one hundred sixty-six dollars, 
of which sixty dollars was paid to his physician. 
This constitutes a notable experiment in hospital 
administration. 

In looking back over the development of sur- 
gery in the Massachusetts General Hospital, it 
is quite evident that there have been two definite 
periods of expansion: the first followed the dis- 
covery of ether in 1846, the second the establish- 
ment of the aseptic operating technique in 1888. 
With the recent rapid physical enlargement of 
the plant, the establishment of special clinics for 
intensive study of tumors, goiter, peripheral 
vascular disease, etc., and the full time system of 
teaching, all signs point to a third period of in- 
creasing activity. 
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ORRANCE’S book! is truly “‘the operative 
iB story of cleft palate’’ with chapters on etiol- 
ogy, embryology, pathology, anatomy, and 
speech training put in for completeness’ sake. There 
are innumerable illustrations of instruments; pro- 
cedures, and sutures. These date from the beginning 
of records and apparently include everything down 
to date, so that in some parts the reproduction of 
old cuts and old complicated instruments make 
one feel that he is turning the pages of a very 
old publication. 

The author states: “the operative story of cleft 
palate is by no means an easy task to narrate, and 
no one surgeon can have complete claim to any 
operative procedure since each method resulted 
from the experiences of many contributors whose 
efforts are interdependent.” However, Dorrance 


has admirably narrated the story and condensed a 
massive literature into a single volume that reads 
easily aud makes available chese old cuts that would 
never be seen elsewhere unless one took the pains 
the author has. With the text for study and over 
4000 references to the literature included, one would 
have some difficulty in establishing any procedure as 


new and revolutionary in idea. 

The story is presented completely first, with good 
and bad procedures described without much criti- 
cism, and then the author’s conclusions are given in 
a concise, definite manner that show a complete 
grasp of the subject, and, more than that, a thor- 
ough study of the material that has been compiled. 
In the chapter on “ Conclusions”’ is included a com- 
plete description of the author’s push-back opera- 
tion, and his operation for complete clefts. After 
reviewing literally hundreds of instruments de- 
scribed in the earlier procedures, one welcomes the 
lack of illustration of instruments in this part. The 
anatomical drawings, the illustration of one needle 
and the author’s reasoning are adequate, and, 
almost for the first time, one begins to see a work- 
able, definite surgical operation. 

Dorrance believes that the lip should be closed in 
the first few months over the open alveolar cleft and 
the cleft allowed to close by the resultant lip pres- 
sure; gentle molding with the hands, or adhesive, or 
an occasional section of the septum in the case of a 
badly protruded premaxilla in a double cleft is per- 
mitted. He then delays palate closure until the 
fifth year. This is done with medial and backward 


1Tue Operative Story or Crert Patate. By George Morris Dor- 
rance, M.D.,'F.A.C.S. Assisted by Enayat Shirazy, D.D.S. Philadel- 
phia and London: W. B. Saunders Company, 1933. 
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displacement of the mucoperiosteum of the hard 
palate and the entire soft palate. This is accom- 
plished in a two-stage operation with a length of 
palate arrived at that will permit complete closure 
of the nasopharynx. 

For congenital insufficiency and partial clefts, the 
author’s push-back operation is thought to be the 
answer to the problem. The entire mucoperiosteum 
is elevated and the arteries cut; this is returned to 
its bed as a delayed flap for 3 months. This flap is 
again elevated, the velum is loosened, the hamulus 
sectioned, and the entire palate pushed backward 
and anchored on the bony palate, and midline 
closure is done. 

Everyone interested in cleft palate surgery must 
some time or other consult this book, or better still, 
have it available for reference, for no one could 
possibly remember all the points of “‘the story,”’ as 
these occupy over 400 pages of the book. 

The experienced operator might feel some doubt 
about a few statements, and a little more informa 
tion or argument on these points by the author 
might save the beginner some worry. For example 
Two fairly large postoperative holes are illustrated 
and the statement made that they would probabl; 
close with cauterization; the septum of an excessivel 
protruded columella is shown as sectioned and ship- 
lapped backward, but these septums are usuall) 
much thicker than illustrated and overlapping 01 
crumpling them back usually so occludes one nos 
tril as to cause difficulty later in closing the palate; 
the recent work of Logan on the position of the 
tooth buds is omitted—however, to Dorrance, who 
advocates waiting until the fifth year, the extraostea!| 
position of the buds earlier in life will make no dil- 
ference; no mention is made of the lip pressure fai! 
ing to cause apposition of the spread alveoli as 
occasionally happens; section of the posterior pala 
tine arteries is advocated without debating the 
point of preserving them as is done by many other 
operators; further discussion of the section of the 
hamulus might be of benefit, because without the 
complete section of the aponeurosis from the pos- 
terior border of the hard palate, section of this hook 
or of the tendon itself does not allow much displace- 
ment of the palate; the illustrations are necessarily 
small because of their number, and the sharp out- 
lining of some of them to bring in detail detracts in 2 
few instances from the showing; two illustrations of 
operation show the completed palate and the note is 
made that the velum can meet the pharyngeal wail 
—this impression is even hard to be sure of on loo!:- 
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ing at the actual patient, and there is no explanation 

of the good speech that is occasionally found in a 

person whose nasopharynx obviously does not close. 
JAMES BARRETT BRown. 


tee his preface, Dr. Kirschner states that the first 
volume of his work on Operative Surgery, the 
American edition of which was published in 1931, 
may be considered as a unit in itself. This is true 
also of the second volume! which has just come to 
hand. Few surgeons possess the ability to describe 
their work and their observations in such simple 
and illuminating terms. His description of his 
operative technique and of the anatomical relations 
of the various organs is set forth in a most compre- 
hensive and interesting manner. Each chapter is 
complete in itself and possesses the interest of a lec- 
ture on that subject. No superfluous words are 
used, yet nothing is omitted that has a bearing on 
the condition involved. 

Dr. Ravdin’s translation is a masterpiece. The 
unwieldiness of a literal translation from the Ger- 
man has been entirely avoided, and his personal 
comments scattered throughout the book add to the 
interest of the text. There are almost four hundred 
beautifully drawn illustrations, mostly colored, 
which supplement the clarity of the work. There is 
an excellent index. 

Both author and translator should be congratu- 
lated on this volume, which shows the result of 
many hours of painstaking and meticulous care in 
preparation and translation. Undoubtedly, it will 
be a valuable addition to the library of many sur- 
geons and will afford interesting as well as instruc- 
tive reading. Wiiitam A. HENDRICKS. 


b hey book Surgery of the Thorax? constitutes one 
of a series of modern surgical monographs pub- 
lished in England by G. Gordon-Taylor. As its 
title would indicate, it covers surgery of the chest, 
both of the bony structure and of the organs lying 
within. The first few chapters are devoted to such 
fundamentals as anatomy, physiology, general prin- 
ciples of treatment, and anesthesia. The chapter on 
“Diagnosis” dwells chiefly with the use of X-ray. 

The book is well illustrated by diagrams and 
drawings, and in many instances the author has 
made use of some of the beautifully colored illus- 
trations which appeared in Sauerbruch’s Chirurgie 
der Brustorgane. A bibliography is appended. 

The author has a remarkable aptitude in couch- 
ing his thoughts in the fewest number of words. He 
is an excellent writer and the readers will be delighted 
with his method of exposition. As far as the subject 
matter is concerned, it is well covered and current 
opinions on various controversial matters are 
recorded—the author drawing from his own expe- 


OPERATIVE SURGERY; THE ABDOMEN AND ReEcTuM. By Dr. Martin 
Kirschner. Authorized translation by I. S. Ravdin, B.S., M.D. Phila- 
delphia and London: J. B. Lippincott Company, 1933. 

*MODERN SuRGICAL MonocGrapus. Edited by G. Gordon-Taylor, 
O.B.E,, M.A., F.R.C.S. SURGERY OF THE THoRAX. By T. Holmes Sellors, 
M.Ch., M.A. (Oxon.), F.R.C.S. (Eng.). With a preface by R. A. Young, 
C.B.E., M.D., F.R.C.P. London: Constable and Company, Ltd., 1933. 
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rience in some cases. The book should be of interest 
to the internist, who has to deal with thoracic cases, 
and to the surgeon, who is occasionally called upon 
to perform these operations. The book naturally 
cannot be compared to Sauerbruch’s Chirurgie der 
Brustorgane or the two volume Lillienthal’s Thoracic 
Surgery, nor is it fair to do so as the book makes no 
pretense of covering the subject in such a thorough 
manner. For just this reason the book should be 
very popular because its appeal will be to that large 
group of physicians who are interested in the tre- 
mendous progress being made in thoracic surgery, 
but who have neither the time nor inclination to 
go into it as a specialty. Ratpu B. BetrMan. 


HE textbook*® on neurology by Brain is admir- 

ably fitted to the needs of student and practi- 
tioner. Fundamental facts of anatomy and physiol- 
ogy which are essential to the understanding of dis- 
ordered functions are treated in the first 121 pages 
in an unusually clear manner. Further details of 
the same sort are added where needed as in the sec- 
tions on cranial nerves, peripheral nerves, and spinal 
cord. The clinical sections are planned in what the 
author feels is the most practical, if not always the 
most logical, arrangement. The order and arrange- 
ment are such as to reduce to a minimum confusion 
in the mind of the struggling beginner. Great care in 
preparation is evident throughout the books, and 
there are remarkably few errors or misprints. A 
few “rights” and “lefts” need revision in the section 
on methods of stimulating the labyrinth. The fre- 
quent cross references and the heavy type headings 
under each disease greatly add to the book’s use- 
fulness. The author stresses the ‘predominant 
importance of psychological factors in causation” 
of the neuroses and gives only such discussion of 
psychological theory as is necessary ‘‘to explain the 
genesis of neurotic symptoms and the basis of a 
psychotherapy which is within the scope of the 
physician who is not a psychological specialist.” 
More illustrations especially in the clinical sections 
would be welcomed. A very full, up to date bibliog- 
raphy by subjects is given at the end of the volume. 
The usual high standard of the publishers has been 
maintained in material and appearance. This text 
should gain much use and popularity in America. 

JOHN FAVILL. 


Ts writings of Professor Harington on the thy- 
roid gland are of first importance to all students 
of this and the more comprehensive field of endo- 
crine physiology. The present publication’ is a 
scholarly review of thyroid disease and physiology 
with a detailed exposition of the chemistry of thy- 


roid substances. The author has established the 
formula for thyroxine, synthesized it, demonstrated 


SDISEASES OF THE Nervous System. By W. Russell Brain, M.A., 
D.M. (Oxon.), F.R.C.P. (Lond.). London: Oxford University Press, 
1933. 
4TuEe Tuyrom GLAND; Its CHEMISTRY AND PuystoLtocy. By Charles 
Robert Harington, M.A., Ph.D., F.R.S. London: Oxford University 
Press, 1933. 
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the physiological activity of the manufactured prod- 
uct, and proved the presence of the associated sub- 
stance, diiodotyroxine in the parent protein. The 
chemical procedures used in this work are set forth 
explicitly in several chapters. One imagines that 
the ability to make such progress rests in part on 
exhaustive historical scholarship and the intimate 
acquaintance with the successes and failures of 
former times, together with the ability to analyze 
the processes of success or failure. In addition to its 
importance for the physiological chemist, the 
clinician and physiologist will find much informa- 
tive material in the discussions of thyroid disease 
and physiology in this book. 

The first three chapters on history, early chem- 
istry, and goiter are preéminent for their presenta- 
tion of the historical progress of knowledge in these 
fields. Many readers may not appreciate the Latin 
quotations but all will be entertained and instruct- 
ed by the account of the use of calcined sponge for 
bronchocele in England in the 18th century. In this 
story Doctor Bate, who had a daughter suffering 
from goiter, disclosed the prescription to the apoth- 
ecary whose apprentice transferred it to Mr. Broc- 
hurst who discovered it to Doctor Jones whose orig- 
inal recipe and prescription are given in complete 
detail. 

Such detailed study of historical material is of real 
value for the reasons stated above. The biochemical 
aspects of Graves’ disease are finally considered and 
the direction of further studies on the subject sug- 
gested. This monograph enriches the scientific lit- 
erature of medicine, physiology, and chemistry. 
PAUL STARR. 


Sk first edition of Gellhorn’s Gynecology for 
Nurses! appeared in 1930. The demand for a 
second edition within 3 years bespeaks the appeal, 
popularity and usefulness of this textbook which 
was written to meet the requirements of student 
nurses. Undoubtedly it has helped to cement the 
professional relations of nurse and doctor, thereby 
insuring intelligent nursing service for gynecological 
patients. 

A thorough revision, an increase in the number of 
illustrations and the addition of chapters on “ Con- 
stitution” and ‘The Endocrine System” are the 
outstanding changes in this new edition. The num- 
ber of questions after each chapter has been in- 
creased; they will prove helpful to the student in 
identifying and remembering the salient features of 
each topic as she reads it. 

The reviewer wishes to congratulate the author on 
his masterful, but concise, presentation of the sub- 
ject and is pleased to recommend Gellhorn’s Gyne- 
celogy for Nurses both to teachers and students. 
Many training schools would make a wise choice by 
adopting it as their preferred text in gynecology. 

GEorGE H. GARDNER. 


1GYNECOLOGY FOR Nurses. By George Gellhorn, M.D., F.A.C.S. 


2d rev. and enl. ed. Philadelphia and London: W. B. Saunders Co., 
1933. 
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N the introduction of his book? Van der Spek pre- 

sents an historical survey of the development of 
our knowledge concerning sarcoma of bone. Etio- 
logical factors are discussed with special emphasis 
upon the evidence for and against the etiological 
relationship of trauma to the origin of osteogenic 
sarcoma. The classification of the bone registry is 
discussed. The chapters on symtomotology, diag- 
nosis, prognosis, and treatment form a critical review 
of the literature upon the subject. A review of the 
literature indicates clearly that conservative surgical 
procedures, i.e., local resections, have not proved to 
be of value. The primary mortality is also higher 
with conservative than with radical operative 
methods. Most authorities are agreed that con- 
servative surgical treatment should be rejected. 
Certain authors, however, still believe that there is a 
definite field for local resection in selected cases. 
The results obtained by Professor Noordenbos seem 
to favor disarticulation as against amputation. In 
7 cases of sarcoma of the tibia, 3 were treated by 
disarticulation and are living whereas only 1 of 4 
treated by amputation is alive. It is of interest to 
note that of 7 patients suffering from osteogenic 
sarcoma of long bones who are living and free of 
disease, 4 were treated by disarticulation. The 
author draws the following conclusions regarding 
the surgical treatment of osteogenic sarcoma: (1) 
curetting and resection are to be rejected; (2) ampu- 
tation is justifiable though not desirable, especially 
if it can be done through the bone, proximal to the 
joint between it and the involved bone; (3) disarticu- 
lation at the hip for osteogenic sarcoma of the lower 
limb and forequarter amputation for similar tumors 
of the upper limb must be considered as the best 
surgical treatment in osteogenic sarcomata of the 
long bones. 

The author reports 42 cases of osteogenic sarcoma 
and 9 cases of giant cell tumor of bone. 

Concerning the treatment of giant cell tumors the 
author advises resection and, if necessary, amputa- 
tion in preference to curettage. 

The author mentions but dismisses lightly the 
important results of radiation of giant cell tumors 
that have been accomplished in various American 
and European radiological centers, notably the 
Memorial Hospital, New York, and the Curie In- 
stitute in Paris. MAx CUTLER. 


T= authors express the hope that their volume® 
may fill a gap in medical literature between or- 
thopedics and neurology. Clarity on each subject is 
essential in the treatment of paralysis in children 
and this book makes a real contribution to such a 
synthesis. It is presented in three sections. The 
first considers the physiology of movements, loca- 
tion of lesions causing paralysis, the etiology of these 
lesions and the diagnostic significance of physical 
signs. The second section describes the 19 condi- 


2On OsTEOGENIC SARcoMA. By J. Van der Spek. 

8PARALYSIS IN CHILDREN. By R. G. Gordon, M.D., D.Sc., F.R.C.P 
(Ed.) and M. Forrester Brown, M.D., M.S. (Lond.). London: Oxford 
University Press, 1933. 
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tions or groups of disorder most frequently encoun- 
tered. In the last part general lines of treatment and 
some,detailed account of physiotherapy are given. 
Chapters on rest, massage, electricity, re-education, 
hydrotherapy, splints, treatment of contractures, 
and a non-technical discussion of operative proce- 
dures make up this section. Case histories are used 
freely. There are many excellent diagrams and 
photographs. The pediatrician, orthopedist, and 
neurologist will especially appreciate this clean cut 
presentation of an overlapping field of work. 
Joun FAvILL. 


T= first part of the second half of the fourth 
volume of Stoeckel’s Handbuch der Gynaekologie' 
devotes seven hundred pages to the roentgen treat- 
ment of benign gynecological diseases. This volume 
is in keeping with other volumes of this monumental 
work which have been previously reviewed. It is 
encyclopedic in character and includes a bibliogra- 
phy of 75 pages. 

Wintz and Wittenbach, the authors of this vol- 
ume, have included all of the world literature on 
this and allied subjects. They have made the work 
cumbersome by virtue of the fact that it is so all 
inclusive. 

The section on the methods of technique of roent- 
gen therapy includes the method of almost every 
well known clinic the world over. It would be much 
more practical and usable if the rather tiring and 
monotonous descriptions of the many discarded and 
outdated methods were not included. This same 
criticism holds for the sections on clinical indica- 
tions, the treatment of inflammatory gynecological 
conditions, and that on superficial therapy. The 
attempt to make each section historically complete 
makes the volume too ponderous for practical use— 
in fact too ponderous even for the purpose of this 
entire set of books, viz., encyclopedic. 

Rapa A. REIS. 


TH publication of a monograph to denote the 
progress and the outstanding features developed 
in the science of radiology from the date of Roent- 
gen’s discovery to the present, became one of the 
projects of the First American Congress of Radiology 
held recently in Chicago.? The authors of the volume 
are some 26 leaders in American radiology. 

The first two chapters are devoted to the discovery 
of roentgen rays and radium, with interesting in- 
cidents in the lives of these pioneers. Due credit is 
given Hertz and Lenard and many others, as well as 
Becquerel, for their early work which led up to the 
discovery of X-ray and radium. Following Roent- 
gen’s announcement of a “new kind of ray” physi- 
cists and engineers immediately became interested 
and soon its application to medicine was realized. 


'Vert’s HANDBUCH DER GYNAEKOLOGIE. Edited by W. Stoeckel. 
3d rev. enl. ed. Vol. iv, 2d half——KLINIK DER GYNAEKOLOGISCHEN 
ROENTGENTHERAPIE. 1st part.—D1z BEHANDLUNG DER GUTARTIGEN 
ERKRANKUNGEN. By H. Wintz and F. Wittenbeck. Munich: J. F. 
Bergmann, 1933. 

*THE ScrENcE oF RapIoLocy. Edited by Otto Glasser. Springfield, 
Illinois: Charles C. Thomas, 1933. 
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In America credit for obtaining the first radiogram 
probably belongs to Professor M. I. Pupin of Co- 
lumbia University; although Edison began work on 
the day of the announcement of Roentgen’s work, 
followed shortly by numerous widespread reports 
of the successful production of radiograms. ‘The 
application of the new discovery to medical and 
surgical diagnosis, as well as therapy, opened up an 
entirely new field. Employed at first for the demon- 
stration of bones and certain foreign bodies, the 
X-ray was soon found useful in many other phases of 
diagnosis. 

The physics of X-ray is well presented (including 
the subjects of X-ray spectra, intensity, absorption, 
scattering, ionization, and fluoroscopy). The de- 
velopment of roentgen ray apparatus beginning 
with that used by Roentgen provides an interesting 
chapter, as does the development of tubes, the first 
being a gas tube as used by Crookes. In the develop- 
ment of recording media and screens, the work of 
George Eastman, Thomas Edison, and Dr. Herbert 
Thielkeld-Edwards and of Carl Patterson is out- 
standing. 

The importance of roentgen ray dosage was 
realized by the pioneers and numerous methods of 
determination were used which culminated in the 
adoption of the international unit to be designated 
by r by the Second International Congress of 
Radiology at Stockholm in 1928. , 

A difficult réle, indeed, is that of tracing the 
progress of radiological diagnosis from the first 
reported radiogram in the United States to the 
present time. Due credit is given the pioneers and 
their followers, both in the United States and else- 
where, in the various fields of their endeavor. 

The various wars and later the World War pro- 
duced a new phase of radiology—that of military 
roentgenology. The portable apparatus, refined 
technique in foreign body localization are products 
of this branch. 

The importance of the roentgen ray in therapy was 
realized early by the pioneers, in fact as soon as skin 
reactions were observed. As early as January 209, 
1896, E. H. Grubbe of Chicago applied the “new 
ray’ in a case of carcinoma of the breast. The road 
of the roentgen therapist has not been a smooth 
road. He has met many failures but his successes 
have spurred him onward until today roentgen 
therapy is a most valuable adjunct in the field of 
therapy. 

The progress in the field of radiology was accom- 
panied by a similar progress in the use of radium, 
which began with its discovery in 1898 by the 
Curies. Physicists and chemists anxiously entered 
the new field of research. It was soon discovered 
that three types of rays emitted from this new 
radioactive substance. A theory of the successive 
radioactive transformations was formulated by 
Rutheford and Soddy in 1903, thus systematizing 
the whole subject. A unit to be used in radiotherapy 
was adopted in 1910 at the Radiology Congress in 
Brussels and was termed the curie in honor of M. 








934 





and Mme. Curie. An international radium standard 
of 21.99 milligrams of pure radium chloride was 
accepted by a specially appointed committee which 
met in Paris, March, 1912. 

The employment of radium in medicine followed 
the burn of Becquerel in 1901. Its first application 
was in the field of dermatology, but was soon used 
in cases of cancer. Wickham in 1907 treated suc- 
cessfully an angioma on a child’s forehead. Abbe 
of New York was probably the first to insert radium 
needles into tumors. Radium was soon found to be 
a valuable therapeutic agent until at present there 
are few fields of medicine and surgery in which 
radium is not used to advantage. 

The effects of roentgen rays upon heredity ma- 
terial is discussed in an interesting chapter, much 
experimental work having been done using insects 
and plants. 

A short chapter is devoted to the biological effects 
of roentgen rays and radium. Absorption of radia- 
tion by living tissues produces a series of changes in 
cells leading to temporary injury or their death, 
depending upon the intensity of radiation and their 
sensitivity to radiation. The magnitude of the 
biologic effect is equal to the dose regardless of wave 
length. 

The question of roentgen ray protection becomes 
more and more important with the development of 
high voltage therapy equipment. 

The fundamental requisite for any one dealing 
with medical radiology is that the individual be a 
physician trained in medical science. Instruction 
of undergraduates in medical radiology is important, 
even though the undergraduate does not anticipate 
pursuing this branch asa specialty. This instruction 
should not be terminated with his graduation, but 
should be followed in the hospital with instruction 
to internes. The teaching of radiology to graduate 
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physicians becomes a problem. Medical Schools 
and Class A hospitals offer such instruction. Steps 
are now being taken by the various radiological 
organizations in the United States to arrange for 
the qualifications of candidates for the specialty of 
radiology. 

Radiology has proved its usefulness not alone in 
medical science but also in the field of industry and 
chemistry. Within these fields may be included 
chemical analysis by roentgen rays; practical appli- 
cation of absorption measurements; industria! 
radiography of metal castings, welds, various auto- 
motive parts; the analysis of the fine structures of 
materials by roentgen ray; and diffraction analysis 
of various metals, liquids, certain textile materials 
and of normal and pathological tissues. 

As early as March, 1897, a skiagraphic society 
was organized in England. The organization of this 
society was followed by similar organizations in 
other countries. In the United States the Roentgen 
Society was organized March 26, 1900 in St. Louis, 
Missouri, the name later changed to the American 
Roentgen Ray Society. The American Radium 
Society was organized in 1916; the American College 
of Radiology in 1923; the Western Roentgen Society 
in 1915 to be changed in 1920 to the Radiologic. 
Society of North America; the First American Con 
gress of Radiology in 1933. 

Chapter 23 is devoted to a discussion of the foun- 
dations of radiation therapy, including ultraviolet 
visible and infra red radiations from the sun and 
artificial sources. The two final chapters are 
devoted to a discussion of the nature of cosmic rays 
and of the Gurwitsch rays. 

The book should be of interest and value not only 
to the specialist in radiology but to all those inter- 
ested in the history and progress of medicine. 

E. E. BARTH 
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